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Lay Abstract

Maternal postpartum depression (PPD) and postpartum anxiety (PPA) are the most common
mental health complications of birth. Apart from unfavourable effects PPD and PPA have on
mothers, it may also impact the mother-infant relationship, leading to adverse infant outcomes.
Given the relatively high prevalence of maternal PPD, PPA, and comorbid PPD and PPA, this
thesis aimed to examine the differences in how mothers suffering from PPD and/or PPA and
their infants coordinate their behaviour, in comparison to healthy mothers and their infants using
a validated observational task (face-to-face still-face [FFSF] task). Another goal of this thesis
was to investigate whether the benefits of maternal treatment for PPD with cognitive behavioural
therapy may extend to infants and improve mother, as well as infant behaviour. These
investigations may provide new insights on how maternal PPD and/or PPA affects mother-infant

interactions, and consequently, infant socio-emotional development.



Abstract

Background: Research suggests that postpartum depression (PPD) and postpartum anxiety (PPA)
impact both mothers and their infants, leading to adverse behavioural outcomes across the
lifespan. The face-to-face still-face (FFSF) task is a validated observational tool used to measure
the quality of mother-infant interactions. This thesis aimed to investigate the differences in
responses to the FFSF task between dyads consisting of mothers with PPD and/or PPA and
healthy dyads. Another goal was to examine whether PPD treatment could improve mother and

infant FFSF outcomes.

Methods: A systematic search was performed in PubMed/MEDLINE, EMBASE, CINAHL,
PsycINFO and Web of Science. Meta-analyses were conducted to examine the differences in
infant, maternal and dyadic FFSF outcomes in mothers with PPD, PPA or comorbid PPD and
PPA in comparison to healthy control dyads. Second, we examined whether group cognitive
behavioural therapy (CBT) for PPD could help improve infant and maternal FFSF outcomes. A
case-control design study was conducted with three different assessment points (i.e., pre-CBT

treatment, immediately after CBT and three months post-CBT).

Results: Meta-analyses suggested that the infants of mothers with PPD display lower levels of
positive affect during the play and reunion phases compared to the infants of healthy non-
depressed mothers. Also, mothers with PPD may engage less positively with their infants at the
reunion phase, and mother-infant dyads affected by PPD show less positive interactive matching
during the play phase compared to healthy control dyads. Finally, object/environment

engagement was higher in infants of PPA mothers compared to healthy controls at still-face.



Conclusion: The results suggest that mothers with PPD and/or PPD (and their infants) may
exhibit different interaction patterns compared to healthy dyads. Also, it appears that the benefits
of CBT for maternal PPD may extend to their infants through reductions in maladaptive infant

withdrawn behaviours to normal, healthy levels.
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CHAPTER ONE: GENERAL INTRODUCTION

Postpartum Depression and Postpartum Anxiety

Postpartum depression (PPD) is one of the most common complications following birth
and affects around 17% of women in the first year after delivery (Shorey et al., 2018). The most
common symptoms of PPD are low mood, anhedonia, irritability, anxiety, low self-esteem,
hopelessness and problems with concentration and decision-making (Zadeh et al., 2012). These
symptoms can negatively impact the quality of life, interpersonal relationships, and the
psychological health of mothers (Slomian et al., 2019). Mothers with PPD are also more likely to
develop chronic mood and anxiety problems beyond the postpartum period (Prenoveau et al.,
2013; Vliegen et al., 2013). Further, PPD is linked to lower levels of family cohesion (Taylor &
Johnson, 2013), and mothers with severe PPD are more likely to have fewer functioning social
relationships (Dagher et al., 2014; Posmontier, 2008) and higher rates of suicidal thoughts and
self-harm (Do et al., 2013; Pope et al., 2013). Although maternal PPD is the most commonly
studied maternal mental health problem following delivery, postpartum anxiety (PPA) has also
been identified as a common complication, affecting 13%-40% of all mothers (Farr et al., 2014;
Field, 2017; Howard et al., 2018; C. Reck et al., 2008; Ross & McLean, 2006; Wenzel et al.,
2005). Furthermore, PPA is a common comorbidity of PPD, and studies have suggested that
mothers suffering from both experience even worse outcomes than PPD or PPA alone (Carter et

al., 2001; Field et al., 2010).
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Impact on the Mother-Infant Relationship

PPD and/or PPA can also have adverse effects on mother-infant relationships in the
short- and long-term (C. T. Beck, 2001; Corinna Reck et al., 2018; Slomian et al., 2019).
Maternal PPD and PPA can impact mother-infant interactions (Kingston et al., 2018), which is
thought to be one of the mechanisms underlying the intergenerational transmission of depression
and anxiety from women to their infants (de Rosnay et al., 2006; Madden et al., 2015; Moehler et
al., 2006). Mothers with PPD and PPA display less positive parenting behaviours, which may
affect the quality of interaction within the dyad, and is highlighted by more disengagement and
hostility, respectively, towards their infants (Field, 2010; E. Tronick & Reck, 2009). This lack of
mother-infant mutual regulation and coordination during interactions is associated with lower
levels of maternal warmth (Lilja et al., 2012; Mitchell et al., 2019) and sensitivity (Lanzi et al.,
2009; Logsdon et al., 2006). Together, these factors impact mother-infant attachment and
bonding, resulting in less favourable mother-infant relationships and infant outcomes across the

lifespan (M.P. & K.A., 2008; Murray et al., 2006; S. Hairston et al., 2018; Toth et al., 2009).

Impact on Infants

Research has suggested that maternal PPD and PPA negatively impacts infant
development as the infants of mothers with PPD and/or PPA have been shown have more
cognitive (Azak, 2012), emotional (Feldman et al., 2009), and behavioural problems (Kalita,
2010; Murray et al., 2007) compared to the infants of non-depressed and non-anxious mothers.
Concerning emotional and behavioural challenges, maternal PPD has consistently been found to
be associated with more difficult temperaments (Hanington et al., 2010) and insecure attachment

(Toth et al., 2009) in infants. Furthermore, both maternal PPD and PPA has been linked to poor
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academic achievement (Piteo et al., 2012) and a higher risk of poor interpersonal functioning and
mood disorders such as depression and anxiety in childhood and adolescence (Beardslee et al.,

1998; Weissman et al., 1987).

The Mutual Regulation Model

The mutual regulation model (MRM) has been proposed to describe and understand the
underlying phenomenon of how mothers scaffold their infants” emotions and assist in making
meaning of their surroundings (Gianino & Tronick, 1988). The MRM explains the process of
maternal facilitation of infants’ awareness and perception of people, relationships and
themselves, and is one of the core mechanisms explaining infant and child socio-emotional
development (Gianino & Tronick, 1988). According to the MRM, mother-infant interactions are
bilaterally coordinated via affective reciprocity. Two states can be achieved during a dyadic
interaction: affective matching and mismatching. Affective matching is described as moments in
which mothers and their infants share the same affect (e.g., positive maternal engagement
coupled with positive infant engagement). Conversely, affective mismatching occurs when
mothers are displaying a different affect compared to their infants (e.g., positive maternal
engagement coupled with negative infant engagement). Using behavioural cues and signals from
the infants, mothers may adapt their behaviour in different scenarios accordingly, which leads to

a high level of coordination during interactions (E. Z. Tronick & Gianino, 1986).

It should be noted that mother-infant interactions are not always perfect and affective
mismatching is the norm rather than the exception. However, in healthy mother-infant dyads,
mothers help repair affective mismatches into positive matches by modifying their behaviours

using their infants’ communicative cues. These repairs lead to a sense of infant control and
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adequacy and subsequently influences the development of adaptive self-regulatory responses (E.
Z. Tronick & Gianino, 1986). Unfortunately, in dyads exposed to PPD and/or PPA, mothers
appear to be less aware of the behavioural cues displayed by their infants and sometimes fail to
respond appropriately. PPD may affect mothers’ ability to engage with their infants since
mothers may be less responsive during interactions, leading to more affective mismatches
without reparations (E. Tronick & Reck, 2009). Conversely, mothers with PPA tend to be more
intrusive and hostile toward their infants’ activities during face-to-face interactions (Murray et
al., 2007; E. Tronick & Reck, 2009). Mothers’ compromised ability to engage with their infants
could result in a domino effect of a series of fewer positive interactions and produce a cycle of
negative affect (E. Tronick & Reck, 2009), a risk factor for the development of mental health

problems later in life.

The Face-to-Face Still-Face Task

The face-to-face still-face (FFSF) task is a robust and widely used observational task
used to examine mother-infant interactions, infant self-regulation and infant stress-reactivity (E.
Tronick et al., 1978). The standard FFSF task consists of three phases, including the play, sill-
face, and reunion phases, which are all two minutes long. During the play phase, mothers are
instructed to interact with their infants as they usually would at home without the use of toys. At
the still-face, mothers keep a ‘poker’ face while looking at their infants, without touching them.
During the reunion phase, mothers begin to interact with their infants again as they did in the
play phase. The FFSF task is underlined by the still-face effect, which is characterized by
considerable changes in infant behaviour and affect across FFSF phases. In general, during the

still-face phase, infants gaze at their mothers less and display more negative behaviours like
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protesting and withdrawn behaviour compared to the play and reunion phases (Mesman et al.,
2009). In addition to this, infants show significantly more negative responses and less positive
behaviour at the reunion phase compared to the play phase. This phenomenon is known as the
carry-over effect and has also been consistently found in many studies with wide ranges of

samples (Koester, 1995; Koester & Meadow-Orlans, 1999; Nagy et al., 2017; Weinberg et al.,

2008).

The play phase of the FFSF task serves as an interactive baseline period primarily used to
evaluate the quality of interactions between mothers and their infants (E. Tronick et al., 1978).
The still-face phase is used to measure infants’ reactivity to a stressful state and self-regulation
as mothers are unavailable emotionally and are characterized by higher mother-infant affective
mismatching. The reunion phase allows mothers and infants to reconcile and move towards a
state of positive affective matching, and mother and infant behaviour during this phase
characterize their capacity to cope with distress and mutually regulate their emotions (Mesman et

al., 2009).

Studies have shown that mothers with PPD and/or PPA and their infants may respond
differently to the FFSF task compared to non-depressed mothers and their infants. Generally, the
infants of mothers with PPD display more negative affect at the play and reunion phases,
accompanied by lower levels of positive affect compared to the infants of healthy mothers (Field
et al., 2007; Katherine Weinberg et al., 2006; Mesman et al., 2009; E. Tronick & Reck, 2009;
Vieites & Reeb-Sutherland, 2017). Nevertheless, the distinction between the two groups during
the still-face phase is less apparent and uncertain, as different studies have found mixed results.

Some studies have indicated that infants exposed to maternal PPD exhibit reduced distress and
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negative affect at the still-face phase (Field et al., 2007; Forbes et al., 2004). Likewise, a
systematic review and meta-analysis revealed that the infants of mothers with PPD show more
positive affect at still-face only (Graham et al., 2018). Other studies have further found no
significant differences between the infants of mothers with PPD and those of healthy control
mothers at the still-face phase (G. A. Moore et al., 2001; Peldez-Nogueras et al., 1996; Stanley et
al., 2004). In reference to PPA, the infants of mothers diagnosed with PPA may exhibit
significantly lower levels of positive affect during the play phase versus the infants of healthy
controls. Also, the infants of mothers with PPA show significantly less protesting behaviour
during the still-face phase, while showing more protesting behaviour during the reunion phase
compared to the infants of healthy non-anxious mothers (Corinna Reck et al., 2018). While many
studies have focused on infant response to the FFSF in the context of exposure to maternal
depression, some studies have also analyzed maternal performance. There appears to be a
significant correlation between maternal depression and negative maternal behaviour on the
FFSF task (Field et al., 2007; Rosenblum et al., 2002; Stanley et al., 2004). However, the results
of some studies also point toward the lack of a significant difference between mothers with PPD
or PPA versus healthy mothers in maternal behaviour (Corinna Reck et al., 2011, 2018; Vieites
& Reeb-Sutherland, 2017). Altogether, these mixed findings highlight the uncertainty and gaps
in knowledge within the FFSF task literature, emphasizing the importance of an updated

synthesis, and a clear and concise summary of FFSF outcomes for both PPD and PPA.

Cognitive Behavioural Therapy for Maternal Postpartum Depression

When undiagnosed or inadequately treated, PPD can have detrimental effects not only on

mothers and their infants but the entire family (Campbell & Cohn, 1997; Horowitz & Goodman,
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2004). The most effective treatments for PPD are evidence-based psychotherapies like
interpersonal psychotherapy (IPT) or cognitive behavioural therapy (CBT) (Butler et al., 2006;
Chabrol et al., 2002; Huang et al., 2018; Murray et al., 2003; Sockol et al., 2011) and anti-
depressants (Zheng et al., 2019). However, women prefer IPT and CBT when available
(Driessen & Hollon, 2010; Van Schaik et al., 2004). CBT is a problem-focused treatment that
relies on the conception that one’s emotions and behaviours stem from one’s thoughts. The goal
of CBT for maternal PPD is to help affected women avoid negative thoughts, thus translating
into more positive feelings and attitudes (Ammerman et al., 2013; A. T. Beck, 1997). Although
CBT is typically administered in an individual setting, a growing body of empirical research
indicates that group CBT may be as effective as individualized CBT in lowering maternal
depressive symptoms (Goodman & Santangelo, 2011; Scope et al., 2013; Stevenson et al., 2010;
Van Lieshout et al., 2017). Moreover, group CBT is resource-efficient, reduces waitlists, may
serve as a source of social support (Van Lieshout et al., 2017), and has the potential to be a cost-
effective and first-line psychotherapy for PPD, reducing the burden on mothers, families and the

healthcare system.

Rationale and Objectives

Due to gaps in knowledge in the influence of maternal psychopathology (PPD and/or PPA)
on FFSF outcomes, the first aim of this thesis was to examine the impact of PPD, PPA, and
comorbid PPD and PPA on infant, maternal and mother-infant dyadic behaviour by performing a
systematic review and meta-analysis. Although the FFSF task is a widely used and validated
research instrument with several important outcomes, no studies have examined the influence of

PPA and comorbid PPD and PPA on infant, maternal and dyadic FFSF performance. The
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rationale behind conducting the systematic review and meta-analysis was to effectively
synthesize available data from studies examining the influence of maternal PPD, PPA and
comorbid PPD and PPA, when compared to healthy dyads on mother, infant and dyadic

performance on the FFSF task.

The second goal of this thesis is to investigate whether group CBT can help reduce
maternal depressive symptomatology and subsequently improve mother and infant FFSF
outcomes. Due to the efficacy and effectiveness of group CBT, it was hypothesized that nine
weeks of CBT treatment for PPD would lower maternal PPD scores and simultaneously alter
mother and infant behaviour after treatment. We tested this hypothesis by assessing mother and
infant behavioural outcomes using the FFSF task at three timepoints: before maternal CBT
treatment for PPD, immediately after treatment, and three months post-treatment. Control
mother-infant dyads consisted of non-depressed mothers and were also assessed on the same

timeline as the PPD group.

The following chapters include two studies that were undertaken to help reach the overall
goals of this thesis. Chapter two of this document presents a systematic review and meta-analysis
titled “The influence of maternal postpartum depression and/or anxiety on infant performance on
the face-to-face still face task: A systematic review and meta-analysis.” This is a draft of a
prepared manuscript to be submitted for publication in a peer-review journal. The next section
contains the primary empirical research titled “Maternal and Infant Performance on the Face-to-
Face Still-Face Task following Maternal Cognitive Behavioral Therapy for Postpartum
Depression.” This work will be submitted to the Journal of Affective Disorders for review and

publication.
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CHAPTER TWO: STUDY ONE

THE INFLUENCE OF MATERNAL POSTPARTUM DEPRESSION AND/OR ANXIETY
ON MOTHER-INFANT PERFORMANCE ON THE FACE-TO-FACE STILL-FACE TASK: A

SYSTEMATIC REVIEW AND META-ANALYSIS
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Abstract

Obijective: The face-to-face still-face (FFSF) task is a widely used measure of mother-infant
mutual regulation, consisting of play, still-face and reunion phases. This systematic review and
meta-analysis aimed to examine the differences in mother-infant behavioural responses to the
FFSF task in mothers diagnosed with postpartum depression (PPD), postpartum anxiety (PPA),

or comorbid PPD and PPA and their infants, and compare these to healthy control dyads.

Methods: A literature search was conducted in PubMed/MEDLINE, EMBASE, CINAHL,
PsycINFO and Web of Science up to January 2020. A random-effects model was employed, and
a standardized mean difference (SMD) was used to quantify outcomes. The Newcastle-Ottawa

Scale was used to assess the risk of bias of include studies.

Results: 11 studies were included in the review, and five were eligible for meta-analyses. The
infants of mothers with PPD display significantly lower levels of positive affect at play (SMD: -
0.30, 95% confidence interval [CI]: -0.51,-0.08) and reunion (SMD: -0.23, 95% CI: -0.44, -0.01)
compared to the infants of healthy control mothers. Mothers with PPD engage less positively
with their infants at the reunion phase (SMD: -0.72, 95% ClI: -1.26, -0.18) compared to non-
depressed mothers, and mother-infant dyads affected by PPD show less positive interactive
matching at the play phase compared to healthy control dyads (SMD: -0.62, 95% CI: -0.82,0.18).
Finally, object/environment engagement was higher in infants of PPA mothers compared to

healthy controls at still-face (SMD: 0.41, 95% CI: 0.16,0.67).

10
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Conclusion: Although few studies were included in the review, it appears that maternal diagnosis
of PPD and/or PPA may negatively affect infant, maternal and mother-infant dyadic FFSF
performance. Future research should employ an experimental design and samples involving

mothers with comorbid PPD and PPA.

Introduction

Postpartum depression (PPD) is a common mental health complication in the first year
after delivery and affects approximately 17% of mothers (Beck, 2001; Gavin et al., 2005; Shorey
et al., 2018). Apart from the personal suffering that PPD causes mothers by affecting their
thoughts, attitudes, and functioning, it has compromising effects on the mother-infant
relationship (Cooper et al., 1999; Murray et al., 2003; Paris et al., 2009; Righetti-Veltema et al.,
2002; E. Tronick & Reck, 2009). PPD may impact infant development and contribute to the
increased rates of emotional, behavioural and school problems seen in the offspring of affected
mothers (Carter et al., 2001; Leiferman, 2002; O’Hara & McCabe, 2013; Rouse & Goodman,
2014; M. Katherine Weinberg & Tronick, 1998). Although PPD has been the focal point of
research involving the effect of maternal postpartum mood disorders on infant outcomes, a
growing body of work has recently been focused on other harmful complications like postpartum
anxiety (PPA) (Farr et al., 2014; T. Field, 2017; C. Reck et al., 2008; Ross & McLean, 2006;
Wenzel et al., 2005). The prevalence of PPA in mothers ranges from 13% to 40% and is
characterized by persistent distress, worrying, restlessness, poor functioning and parenting
problems (Farr et al., 2014; T. Field, 2017; Howard et al., 2018; C. Reck et al., 2008). Like PPD,

maternal PPA is associated with less optimal socio-emotional, language and cognitive
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development in the infants of affected mothers. Moreover, considerable comorbidity has also
been noted between PPD and PPA (up to 52% comorbidity rate) (Andrews et al., 2000; Dennis et
al., 2018; C. Reck et al., 2008), potentially leading to even worse outcomes for both mothers and

their infants (Carter et al., 2001; T. Field et al., 2010).

Mother-infant mutual regulation during face-to-face interactions has been thought to be
one of the key processes predicting both adaptive and maladaptive behavioural infant outcomes
(Beeghly & Tronick, 1994; Gianino & Tronick, 1988; E. Z. Tronick & Weinberg, 1997).
Healthy, non-depressed mothers may rely on their infants’ communicative signals to facilitate
their emotional regulation through more positive engagements. Unfortunately, mothers with PPD
and/or PPA may be less capable of noticing infant behavioural cues to respond appropriately.
Specifically, mothers with PPD are less responsive to their infants and their activities during
dyadic social interactions (Mesman et al., 2009; E. Tronick & Reck, 2009). This lack of mutual
regulation between mothers with PPD and their infants may lead to more infant negative affect,
predominantly withdrawn behaviour (T. Field et al., 1988; Rouse & Goodman, 2014; E. Tronick
& Reck, 2009). Conversely, mothers with PPA are more likely to display intrusive and hostile
behaviours and actively interfere with the activities of their infants during face-to-face
interactions (Kaitz & Maytal, 2005; E. Tronick & Reck, 2009). The infants of mothers with PPA
respond to this behaviour by displaying more negative affectivity, such as anger and protesting
(E. Tronick & Reck, 2009). Importantly, infant negative affectivity has been linked with
internalizing and externalizing problems (Gartstein et al., 2012; Putnam & Stifter, 2005), anger

management problems (Rothbart et al., 2000) and mood disorders in childhood and adolescence

12



MSc. Thesis - K. Ntow; McMaster University — Global Health

(Rubin et al., 2009), highlighting the importance of socio-emotional interactions between the

mother-infant dyad in shaping behavioural outcomes much beyond infancy.

The face-to-face still-face (FFSF) task is a widely used and validated observational tool
used to measure mother-infant socio-emotional interaction quality and regulation. The standard
FFSFP consists of three sequential two-minute phases: play, still-face and reunion. During the
play phase, mothers are instructed to interact with their infants as they normally would. Next,
mothers are asked to keep a "poker"/expressionless face and not touch their infants during the
still-face phase. Finally, at the reunion phase, mothers reinitiate playing with their infants as they
did during the play phase (Mesman et al., 2009; E. Tronick et al., 1978). The FFSF task
measures a wide array of specific infant, maternal and mother-infant dyadic outcomes. Primary
infant outcomes on the FFSF task are positive affect, neutral affect, object/environment
engagement and self-comforting behaviours, gaze aversion and negative affect., and maternal
outcomes consist of positive affect, neutral affect and negative affect. Finally, common mother-
infant dyadic outcomes are positive matching, affective mismatching, gaze synchrony, dyadic

flexibility, repair latency, reparation rate, and latency to first match.

Only two previous systematic reviews and meta-analysis have been conducted on the
FFSF task. While both reviews contributed to the field of developmental psychopathology by
providing a synthesis of common FFSF outcomes for the infants of healthy mothers and those
with PPD, gaps still remain (Graham et al., 2018; Mesman et al., 2009). The first review was
published 11 years ago and primarily compared differences in infant responses to the FFSF task,

in each phase (i.e., play vs. still-face, play vs. reunion and still-face vs. reunion). They also
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conducted a subgroup analysis on the impact of maternal depression on infant responses to the
FFSF task in comparison to the infants of healthy control mothers (Mesman et al., 2009). The
second study focused on differences in infant response to the FFSF task, comparing the infants of
mothers with a lifetime or current diagnosis of PPD and the infants of healthy control mothers
(Graham et al., 2018). Although the FFSF task measures infant, maternal and mother-infant
dyadic outcomes, both reviews focused on a limited number of infant outcomes (i.e., positive
affect, neutral affect, gaze aversion and negative affect). Moreover, they included studies that
adopted modifications to the FFSF task, introducing significant procedural variations in their
meta-analyzed studies. Also, despite its importance, high prevalence, and high comorbidity with
PPD, no review has examined the impact of PPA on infant, maternal and dyadic behaviour
outcomes, or how common comorbidity between with PPD and PPA (Dennis et al., 2018; T.
Field et al., 2010; Navarro et al., 2008; Prenoveau et al., 2017; Ramakrishna et al., 2019; Stuart

et al., 1998), might influence these outcomes.

Given the increasing prevalence of maternal PPD, PPA and the comorbidity of PPD and
PPA and their adverse effects on mothers, and their infants' development, it is crucial to explore
the impact of all three of these on infant, maternal and mother-infant dyadic behavioural
outcomes. In this systematic review and meta-analysis, we compared behavioural responses on
the FFSF task between mothers with PPD, PPA and comorbid PPD and PPA (and their infants
and the mother-infant dyad) and healthy control dyads during each phase of the task. This study
could help identify available evidence on the potential consequences of maternal PPD and/or

PPA on a broader range of outcomes that were unavailable in previous reviews. We sought to
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include the primary FFSF outcomes for infants, mothers and the mother-infant dyad. Infant
outcomes analyzed were positive affect, neutral affect, object/environment engagement, self-
comforting and negative affect, and maternal outcomes examined were positive affect, neutral
affect and negative affect. Dyadic outcomes included positive matching, affective mismatching,

dyadic flexibility, latency to first match, reparation rate and repair latency.

Methods

Search Strategy

A systematic search of Pubmed/MEDLINE, EMBASE, PsycINFO, CINAHL and Web of
Science electronic databases was conducted from their inceptions to January 31, 2020. The
search strategy centred around three concepts: face-to-face still-face task, postpartum depression
and postpartum anxiety. Medical subheadings and keywords were used in searches when
applicable. Keywords were developed in consultation with a research librarian to ensure that the
search was inclusive and specific. After the initial search, more potentially relevant articles were
retrieved by hand-searching the reference lists of studies eligible for full-text screening, as well

as the two previous systematic reviews (Graham et al., 2018; Mesman et al., 2009).

Eligibility Criteria

Randomized control trials and observational studies (cross-sectional, cohort, case-
control) were included if they examined the impact of maternal PPD and/or PPA on infant (up to

12 months old), maternal, or mother-infant dyadic FFSF performance. Studies were also
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included if they were written in or translated to English. In terms of the FFSF procedure, studies
that contained at least a play phase and still-face phase, without the use of toys or any form of
maternal interaction (at the still-face phase) were included. Studies that contained a separation
period (i.e., when mothers are instructed to leave the room for an extended period) were
excluded since this poses more stress for infants and may interfere with the effect of the FFSF
(T. Field et al., 2007; T. M. Field, 1991). Similarly, studies were also excluded if the task was
not administered in a laboratory setting (e.g., performed in at home) since infants' familiarity
with their surroundings may influence their performance on the FFSF task (Mesman et al.,
2009). To identify the most rigorous evidence possible, studies published in non-peer-reviewed

journals and grey literature were excluded from the review.

Data Extraction

Five trained independent reviewers screened all the titles, abstracts and full texts of
potentially relevant records for eligibility, using the pre-defined inclusion and exclusion criteria.
Each study was screened by a minimum of two reviewers, and any disagreements regarding the
relevance of a study were discussed and resolved with an independent reviewer. The Cochrane-
approved Covidence ® online tool was used for screening. Five individuals extracted study
methodology, participant demographics, postpartum depression and or anxiety diagnosis, healthy
control group information, FFSF procedural variations and timing (number of months
postpartum) measurements into an Excel file, which were piloted with five randomly selected
studies. Study authors were contacted through email if any study data were unclear, not meta-
analyzable, or missing.
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Data were extracted for infant FFSF outcomes, which included positive affect, neutral
affect, object/environment engagement, self-comforting behaviours, gaze aversion and negative
affect. Infant positive affect is characterized by joyous facial expressions (e.g., smiling or
smirking) and vocalizations like babbling or laughing toward their mother. Neutral affect occurs
when infants look towards their mothers and in the absence of positive or negative affect.
Object/environment engagement is described as infants looking toward or interacting with
objects or their surroundings, including their seat, clothing, wall, or a camera. Infant self-
comforting behaviours include infant self-soothing activities such as sucking of the thumb, or
clothing and clasping their hands. Gaze aversion is characterized by infants looking away from
their mothers, while not necessarily focusing on an object or their surroundings. Lastly, infant
negative affect is defined as displays of negative facial expressions (e.g., anger, fear, sadness,
withdrawn, distress) or whimpering, fussiness and crying vocalizations (lzard et al., 1980;
Mesman et al., 2009; Reck, C., Noe, D., and Cenciotti, 2008; E. Tronick et al., 1978; M. K.

Weinberg et al., 1999; Yoo & Reeb-Sutherland, 2013).

Maternal FFSF outcomes to be extracted were positive affect, neutral affect and negative
affect. Maternal positive affect is marked by smiles, laughter, play faces, or singing. Next,
maternal neutral affect is described as mothers paying attention to their infants' activities without
showing a positive or negative affect. Finally, negative affect is exemplified by maternal
intrusiveness, hostility, or withdrawn behaviour towards their infants, which includes facial

expressions of anger and unresponsiveness (Reck, C., Noe, D., and Cenciotti, 2008).

17



MSc. Thesis - K. Ntow; McMaster University — Global Health

The mother-infant dyadic outcomes extracted were positive matching, affective
mismatching, gaze synchrony, dyadic flexibility, repair latency, reparation rate, and latency to
first match. Positive matching is defined as simultaneous displays of infant and mother positive
affect during social engagements (Katherine Weinberg et al., 2006; Corinna Reck et al., 2011;
M. Katherine Weinberg et al., 2008). In contrast, mismatching marks simultaneous displays of
infant positive affect and negative maternal affect, or vice versa. Mother-infant dyadic gaze
synchrony is identified by sustained gaze at their partner's face (Lotzin et al., 2015; M. Katherine
Weinberg et al., 2008). Dyadic flexibility evaluates the capacity of mother-infant pairs to correct
uncoordinated affective states through responsive adaptations (Lunkenheimer et al., 2011;
Sravish et al., 2013). The reparation rate measures the change from a mismatching state to a
matching state (absolute frequency/phase). Repair latency describes the average time it takes to
achieve a positive matching state after affective mismatching. Latency to first match is the
average time required by dyads to attain their first positive matching in the play and reunion

phases (Muller et al., 2015; Corinna Reck et al., 2011).

Methodological Bias Assessment of Studies

The risk of bias was independently assessed using the Newcastle Ottawa Scale (NOS) for
case-control and cohort studies and an adapted version of the NOS was also used to determine

the quality of one cross-sectional study.

Statistical Analyses
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A meta-analysis was performed when two or more independent studies reported on a
specific outcome measure. A random-effects model was used in the meta-analyses. Effect sizes
were expressed as standardized mean differences (SMDs) with 95% confidence intervals (CI).
The Higgins 1° statistic was used to determine the extent of variation (statistical heterogeneity)
between effect estimates (0% to 100%), with an 12> 75% classified as considerable heterogeneity

(“Cochrane Handb. Syst. Rev. Interv.,” 2019),

Subgroup analyses were planned in advance and included the assessment of the impact of
maternal education, socioeconomic status (SES), sexual abuse history, marital status, infant sex,
gestational age (e.g., pre-term vs., full-term) and infant temperament on infant, maternal and
mother-infant dyadic performance on the FFSF. All analyses were conducted using RevMan®

5.3.

Results

Study Selection

We identified a total of 983 potentially relevant records for title and abstract screening
(826 from a database search, and an additional 157 from hand-searching). After removal of
duplicates, we screened 540 studies,11 of which met study eligibility criteria. (See Fig. 1). Inter-
rater reliability was high for the full-text screening (Cohen's k= 0.78). Out of the eleven eligible
studies, five contained data that could be meta-analyzed as the other six either did not have a
comparison group, outcomes comparable to another study, or report data in a form that could be

meta-analyzed. The remaining six studies are described in a narrative synthesis below.
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Figure 1: PRISMA Flowchart for the systematic literature search

Records identified through
electronic database search

n=826

Additional records identified
through other sources (i.e.
hand-searching

n=31

=
p=l
=
T
S
=
=
=
[
=

Screening

>
a=
=
o0
(e

Included

Records after duplicates
removed

n=540

:

Records screened based on
title and abstract

n=540

Records excluded

n=489

i

Full text articles assessed for
eligibility

n=51

Records not relevant to study
objectives

n=40

:

Articles included in the final
review

n=11

14: Incorrect FFSF outcomes
9: Non-laboratory setting
@: Inappropriate sample
5: Significant modifications to the
typical FFSF task
3: Qualitatitve stidues

Characteristics of Included Studies

Participants characteristics

In total, 1,008 mother-infant dyads were assessed across 11 studies. These included 293

mothers with PPD and their infants, 173 mothers with PPA and their infants, 68 mothers with

comorbid PPD and PPA, and their infants, and 474 healthy control dyads. The average infant age
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across studies was 3.9 months. Table 1 contains a summary of the characteristics of the included

studies.

Study characteristics

There were six cohort studies, four case-control studies, and one cross-sectional study
with no control group. The studies were conducted in Germany (n=8), USA (n=2) and Canada
(n=1). In total, eight studies assessed the influence of maternal PPD on FFSF performance. PPD
was measured in three of the studies using the Structured Clinical Interview for DSM (SCID)
(Lotzin et al., 2015; Corinna Reck et al., 2011; M. Katherine Weinberg et al., 2008), and one
using the Composite International Diagnostic Interview (CIDI) (Asselmann et al., 2018) to
define PPD. The remaining studies used either the Center for Epidemiological Studies
Depression Scale (CES-D), the Beck Depression Inventory (BDI or BDI-II), or the Edinburgh
Postnatal Depression Scale (EPDS) (Jung et al., 2007; Katherine Weinberg et al., 2006; Sravish
et al., 2013; Vieites & Reeb-Sutherland, 2017). The clinical cut-points used to define PPD for
each questionnaire scale can be found in Table 1. Four studies examined the impact of PPA on
mother-infant FFSF task performance, and all used the SCID to define maternal PPA (Muller et
al., 2015, 2016; Corinna Reck et al., 2018; M. Katherine Weinberg et al., 2008). Specific
diagnoses from the SCID categorized under PPA were generalized anxiety disorder, panic
disorder, obsessive compulsory disorder, agoraphobia, social phobia, specific phobia, post-

traumatic stress disorder, and phobia not otherwise specified according to DSM-IV.
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Six studies examined infant performance on the FFSF task across all three FFSF phases

(two others only reported on the play and reunion phases), and three studies investigated

maternal and dyadic outcomes in addition to this. For infants, FFSF behavioural outcomes

examined included positive affect, neutral affect, object/environment engagement, self-

comforting behavior, gaze aversion and negative affect. Potential maternal FFSF outcomes

included positive affect and neutral affect. Six articles also examined the mother-infant dyad's

performance, including positive matching, affective mismatching, gaze synchrony, dyadic

flexibility, repair latency, reparation rate, and latency to first match.

Table 1: Characteristics of Included Studies

Author, Study Maternal Mean Ne¢ FFSF protocol (or Phases Qutcomes Scoring Risk of
year, design diagnosis infant modification) Assessed system bias ¢
country (measure) age
Asselmann Cohort PPD, PPA? 4.0 251 Transition interval between All Infant: Positive, ICEP, Low
etal., 2018, and months play and still-face: mothers negative affect, IRSS,
Germany comorbid focused on a marked spot object AFFEX
PPD & on the floor, counted to engagement, self-
PPA? ten, and then faced a comforting
(CIDI-V) marked area on the wall
above their infants 9
Lotzin et Cross- PPD ¢ 6.3 68 Three-minute play and Play and Dyad: Gaze IRSS, Low
al., 2015, sectional ~ (SCID- months reunion; one-minute still- reunion synchrony MRSS
Germany DSM-1V) face only
Muller et Case- PPA® 33 46 Transition interval between  Play and Dyad: Latency to ICEP Low
al., 2015, control (SCID- months play and still-face: mothers  reunion repair
Germany DSM-1V) turned their head while only
silently counting to ten ¢
Muller et Case- PPA® 4.1 69 Transition interval between  All Infant: Self- ICEP Low
al., 2016, control (SCID- months play and still-face: mothers comforting
Germany DSM-1V) turned their heads aside
while silently counting to
ten 9
Reck etal.,  Case- PPD "(both 3.9 62 Standard FFSF ¢ Play and Dyad: Matching, ICEP Low
2011, control SCID- months reunion reparation rate,
Germany DSM-IV & only repair latency,
ICD-10) 'f latency to first
match
Recketal.,  Case- PPA?® 41 87 Transition interval between  All Infant: Positive, ICEP Low
2018, control (SCID) months the play and the following negative, neutral
Germany still-face: mothers turned affect & object
their heads aside while engagement

counting quietly to ten ¢
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Mother: Positive,
negative & neutral
affect

Sravish et Cohort PPD 3 124 Each phase separated by Play and Dyad: Flexibility AFFEX Low
al., 2013, (CES-D) months 15-second intervals during  reunion
Germany Cut-off> 16 which the mother turned only
her back to the infant 9

Vieitis et Cohort PPD 51 63 Standard FFSF ¢ All Infant: Positive, ICEP Low
al., 2017, (BDIl)  months negative & neutral
USA affect

Mother: Positive

& neutral affect
Weinberg Cohort PPD 3.0 133 Each phase separated by Play and Dyad: Matching, AFFEX Low
et al., 2006, (CES-D) months 15- second intervals during  reunion mismatching,
Germany Cut-off> 16 which the mother turned only synchrony,

her back to the infant ¢ bidirectionality

Weinberg Cohort PPD "and 3.0 94 Standard FFSF ¢ All Infant & Mother: IRSS, Low
etal., 2008, PPA € months Positive affect, MRSS,
USA (SCID) gaze aversion, AFFEX

object

engagement,

neutral affect

Dyad: Matching,

synchrony
Jungetal.,  Cohort PPD 35 One-minute still-face All Infant: Positive AFFEX High
2007, (EPDS/ months 1 phase ¢ affect, negative
Canada BDI-II) affect, neutral

affect

Studies were arranged according to their risk of bias and quality assessment

2: Panic disorder, agoraphobia, social phobia, specific phobia, generalized anxiety disorder, obsessive-compulsive disorder, posttraumatic stress disorder and phobia not

otherwise specified according to DSM-1V

b: Two minutes per each phase

¢: Panic disorder

d: Based on the Newcastle-Ottawa Scale
€. The sample size of mother-infant dyads
f: Administered by a psychiatrist

9: Major depressive disorder and dysthymia in the first 12 months
" Major depressive disorder in the first 12 months
i 9 mothers with PPD were diagnosed using the ICD-10 and 19 using the SCID-DSM-1V
AFFEX: System for Identifying Affect Expressions by Holistic Judgements

BDI: Beck Depression Inventory
CES-D: Center for Epidemiologic Studies Depression Scale

EPDS: Edinburgh Postnatal Depression Scale

ICD-10: International Classification of Diseases- Tenth Edition
ICEP: Infant Caregiver Engagement Phases

IRSS: Infant Regulatory Scoring System

MRSS: Maternal Regulatory Scoring System
SCID: Structured Clinical Interview for DSM

Risk of Bias and Quality Assessment

Of the 11 studies, one was rated as having a high risk of bias (score <4 on the NOS),

while ten were scored as being at low risk (see Table 2). The study with a high risk of bias

contained no control group, had a small sample size and lacked a representative sample (Jung et

al., 2007). With the exception of one study (Lotzin et al., 2015), all the studies had a low risk of
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selection bias, and four scored relatively low on the ascertainment of exposure/ outcome
category (Jung et al., 2007; Katherine Weinberg et al., 2006; Sravish et al., 2013; M. Katherine

Weinberg et al., 2008).

Table 2: Newcastle-Ottawa Scale for risk of bias assessment

Study Selecti Compara Exposure Total Risk
on bility / of Bias
Outcome

Cohort
studies

Asselmann * ok k N/A * X 6 Low
2018 *

Sravish 2013 * ok ok * x * 6 Low

Vieites 2017 * ok ok * x * x 7 Low

Weinberg * * * % * 5 Low
2006

Weinberg * ok k * x * 7 Low
2008 *

Jung 2007 * * 2 High

Case-control

studies

Muller 2015 * k& * * * * 8 Low
*

Muller 2016 * * * * * * 6 Low
Reck 2011 * K * K * K 6 Low
Reck 2018 * Kk * * * * 7 Low
Cross-

sectional studies
Lotzin 2015 * * * * * 5 Low

Newcastle-Ottawa Scale score < 4 signifies a high risk of bias

Publication Bias

The funnel plots and Egger test for funnel plot asymmetry were not employed since all
analyses consisted of fewer than ten studies. When this is the case, real symmetry cannot be
reliably differentiated from spurious findings (“Cochrane Handb. Syst. Rev. Interv.,” 2019;

Sterne et al., 2011).
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Meta-Analysis and Narrative Synthesis

In total, 25 different meta-analyses were performed using available data from five studies
(Asselmann et al., 2018; Katherine Weinberg et al., 2006; Corinna Reck et al., 2011, 2018;
Vieites & Reeb-Sutherland, 2017). The infant FFSF behavioural outcomes that were available
for meta-analysis were positive affect, negative affect, neutral affect, and object/environment
engagement during the play, still-face and reunion phases. Maternal behavioural outcomes
available for meta-analysis included positive affect and neutral affect. In terms of dyadic

outcomes, data were only available for mother-infant positive matching.

Mothers with Postpartum Depression: Infant Outcomes

Infant positive affect: Five studies contained data on maternal PPD and infant positive
affect, and four of these were eligible for meta-analysis (Asselmann et al., 2018; Katherine
Weinberg et al., 2006; Corinna Reck et al., 2011; Vieites & Reeb-Sutherland, 2017). It should be
noted that two of these studies reported on the play and reunion phases only. The analysis
showed that, at the play phase, infants of mothers with PPD displayed lower levels of positive
affect (SMD: -0.30, 95% confidence interval [CI]: -0.51 to -0.08, p<0.01) (See Fig. 2). However,
there were no significant differences between the two groups at the still-face phase (SMD: -0.18,
95% CI: -0.14 to 0.50) (See Fig. A in the Supplement). Also, at the reunion phase, the infants of
mothers with PPD displayed lower levels of positive affect (SMD: -0.23, 95% CI: -0.44 to -0.01,

p=0.04) compared to the infants of healthy control mothers (See Fig. 3). Only one study (M.
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Katherine Weinberg et al., 2008) found no statistically significant differences in positive affect at

any phase of the FFSF when a PPD group and a healthy control group were compared.

Figure 2: Forest plot for comparison between infants of mothers with PPD and infants of healthy

controls infant positive affect at the play phase

PPD Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean S0 Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Azselmann 2018 01 0.8 33 013 0158 TH 27 E% -0.22 [-0.63,0.14] —
Reck 2011 0.04 043 28 009 012 M 185% -013 [-0.64,0.37] — 7
Wieites 2017 o1s 0 33 02 0N I 188% -0.27 [[0.FF, 023 e
Weinberg 2006 0.084 0083 45 014 014 28 3I/1% -0.45[-0.81,-0.09] —
Total {95% CI) 139 228 100.0% -0.30 [-0.51, -0.08] B
Heterogeneity: Tau®= 0.00; Chi®=1.22, df=3 (P = 0.75); F= 0% t } t t
] -1 -0.5 a 0.5 1
Testfor overall effect, 2= 269 (P=0.007) Higher in [Healthy] Higher in [PPD]

Figure 3: Forest plot for comparison between infants of mothers with PPD and infants of healthy

controls infant positive affect at the reunion phase

PPD Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean S0 Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Asselmann 2018 01z 014 33 012 014 TE 2TT% 0.00[-0.41,0.41] —
Reck 2011 008 0048 28 008 017 34 184% -0.23 073, 0.27] I E—
Wieites 2017 02 o017 33 023 016 30 188% -0.18 [-0.67, 0.32] - 1
Weinberg 2006 0073 0078 45 0124 0133 a8 381% -0.43 078, -0.07] —
Total (95% CI) 139 228 100.0% -0.23 [-0.44, -0.01] B
Heterogeneity: Tau®= 0.00; Chi®= 2.44, df= 3 (P = 0.49); F= 0% t } 1 1
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Infant neutral affect: The meta-analysis of three studies (Katherine Weinberg et al., 2006;
Corinna Reck et al., 2011; Vieites & Reeb-Sutherland, 2017) showed no statistically significant
differences between infants of mothers with PPD and infants of healthy controls at play (SMD: -
0.20, 95% CI: -0.52 to 0.12) and reunion (SMD: -0.47, 95% CI: -1.09 to 0.14) (See Fig. B & C in
the Supplement). No data were available for the still-face phase. However, Weinberg (2008)

found that female, but not male, infants of mothers with PPD showed less neutral affect during
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the across the play and reunion phases of the FFSF than did female infants of healthy mothers

(M. Katherine Weinberg et al., 2008). No other studies were available for narrative synthesis.

Infant object/environment engagement: Two studies (Asselmann et al., 2018; Corinna
Reck et al., 2011) contained data for maternal PPD and infant object/environment engagement
during the play and reunion phases, which were included in the meta-analysis. The results
showed that there were no statistically significant differences between the infants of mothers
with PPD and the infants of non-depressed mothers at the play (SMD: 0.30, 95% CI: -0.02 to

0.62) or reunion (SMD: 0.16, 95% CI: -0.16 to 0.48) phases (See Fig. D & E).

Infant self-comforting behaviour: One study (Asselmann et al., 2018) investigated the
impact of the maternal PPD on infant self-comforting behaviour at all three phases of the FFSF
task. They identified that there were no differences between the two groups at any of the FFSF

phases.

Gaze aversion: None of the studies included in the review contained data for gaze

aversion.

Infant negative affect: Five studies examined the influence of maternal PPD on infant
negative affect, and four had data available for meta-analysis (two reported data for the play and
reunion phases only) (Asselmann et al., 2018; Katherine Weinberg et al., 2006; Corinna Reck et
al., 2011; Vieites & Reeb-Sutherland, 2017). No statistically significant differences were found

between the infants of mothers with PPD versus the infants of healthy controls at the play (SMD:
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-0.03, 95% CI: -0.28 to 0.21), still-face (SMD: -1.57, 95% CI: -4.05 to 0.91), or reunion (SMD:

0.11, 95% CI: -0.13 to 0.35) phases were noted (See Fig. F, G & H in the Supplement).

Other results: Jung (2007) used the FFSF task to assess infant (3 months old) behaviour
before and after the 5-week Keys to Caregiving intervention for mothers with PPD and found
that the infants had higher levels of positive and negative affect after treatment at the reunion
phase but not at the play or still-face phase (Jung et al., 2007). However, these results should be
interpreted with caution since the study lacked a control group and examined just 11 mothers and

their infants.

Mothers with Postpartum Depression: Maternal Outcomes

Maternal positive affect: The meta-analysis of three studies (Katherine Weinberg et al.,
2006; Corinna Reck et al., 2011; Vieites & Reeb-Sutherland, 2017) revealed that there were no
differences in positive maternal affect between mothers with PPD and healthy control mothers at
the play phase (SMD: -1.13, 95% CI: -2.53 to 0.26) (See Fig. | in the Supplement). However,
mothers with PPD engaged less positively with their infants (SMD: -0.72, 95% CI: -1.26 to -

0.18, p<001) (See Fig. 4) at the reunion phase.
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Figure 4: Forest plot for comparison between mothers with PPD and healthy controls infant

positive affect at the reunion phase

PPD Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Reck 2011 058 034 28 078 029 M MNT% -0E3[F1.14,-012] — &
Yigites 2017 066 017 33 071 016 a0 32.23% -0.30 [-0.80, 0.20] —
YWeinberg 2006 0.265 0.07 45 04 013 838 361% -1.181.47,-080) —@—
Total (95% CI) 106 152 100.0% -0.72 [1.26, -0.18] ——etl—
Heterogeneity: Tau?= 0.17; Chi*= 8.08, df= 2 (P = 0.02}; F= 75% |1 —DI 5 ] UIS 1|
Test for overall effect. 2= 2,63 (P = 0.008) Higher in [Héalth'y'] Highe.r in [PPD]

Maternal neutral affect: Three studies (Katherine Weinberg et al., 2006; Corinna Reck et
al., 2011; Vieites & Reeb-Sutherland, 2017) contained data eligible for meta-analysis for
maternal neutral affect. These studies showed no statistically significant differences at both the

play and reunion phases (See Fig. J & K in the Supplement).

Maternal negative affect: None of the studies included in the systematic review examined
differences in negative maternal affect between mothers with PPD and healthy control mothers

on the FFSF task.
Mothers with Postpartum Depression: Mother-Infant Dyad Outcomes

Dyadic positive matching: Two studies (Katherine Weinberg et al., 2006; Corinna Reck
et al., 2011) examined mother-infant positive matching, and a meta-analysis of these studies
indicated that dyads consisting of mothers with PPD and their infants showed less positive
matching compared to healthy control dyads during the initial play phase (SMD: -0.62, 95% CI.
-0.92 to -0.32, p<0.001) (See Fig. 5) but, no differences were observed at the reunion phase

(SMD: -0.32, 95% CI: -0.82 to 0.19) (See Fig. L in the Supplement).
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Figure 5: Forest plot for comparison between PPD dyads and healthy control dyads of positive

matching at the play phase

PPD Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Reack 2011 009y 014 28 0167 0076 34 340% -0.60F1.11,-0.049] . —
Weinberg 2006 0.083 0.053 45 0113 011 a8 EBE.O0% -0.63 [F1.00,-0.268] —il—
Total (95% CI) 73 122 100.0% -0.62 [-0.92, 0.32] B
Heterageneity: Tau®= 0.00; Chi*= 0.01, df=1 (P = 0.93); F= 0% 51 -D:.S 7 U?S 15
Test for overall effect: Z=4.07 (F = 0.0001) Higher in [Healthy] Higher in [PPD]

Dyadic mismatching: One study (Katherine Weinberg et al., 2006) explored the influence
of maternal PPD on mother-infant dyadic mismatching. Their findings suggested that dyads
involving mothers with PPD did not significantly differ from healthy control dyads for

mismatching at both the play and reunion phase.

Dyadic gaze synchrony: One study (Lotzin et al., 2015) that consisted of mothers with
PPD (no control group) examined the impact of maternal PPD on mother-infant gaze synchrony.
A time-series analysis revealed that maternal PPD was positively correlated with mother-infant
gaze synchrony (i.e., higher depressive symptoms predicted more mother-infant gaze synchrony)

at the play and reunion phases of the FFSF task (Lotzin et al., 2015).

Dyadic flexibility: Sravish et al. (2013) was the only study that investigated the effects of
maternal PPD on mother-infant dyadic flexibility, and found no differences between PPD dyads
and healthy control dyads (Sravish et al., 2013). However, analysis stratified by infant sex
suggested that dyads involving mothers with maternal PPD and their male infants were less
flexible and that these infants displayed significantly higher infant negativity during the still-face

episode than male infants of healthy controls.

30



MSc. Thesis - K. Ntow; McMaster University — Global Health

Reparation rate, repair latency & latency to first match: Reck (2011) was the only study
in this review that examined the differences between dyads with depressed mothers and healthy
control dyads in reparation rate, repair latency and latency to first match (Corinna Reck et al.,
2011). They found that the rate of repairing mismatched dyadic states to matching states was
significantly faster among PPD dyads compared to healthy control dyads in the reunion phase
but not in the play phase of the FFSF task. In the play phase, dyads involving mothers with PPD
took longer to repair mismatches into positive matches as compared with the control dyads.
Lastly, their results indicated that, on average, during the first 3 seconds of the play and reunion
phase, 50% of the healthy control dyads accomplished a positive matching state while it took
PPD dyads 12 and 18 seconds, respectively, to achieve this. Their analysis revealed that these
differences were statistically significant for both the play and reunion phases of the FFSF task

(Corinna Reck et al., 2011).

Mothers with Postpartum Anxiety: Infant Outcomes

Infant positive affect: Two studies (Asselmann et al., 2018; Corinna Reck et al., 2018)
examined infant positive affect in the infants of mothers with PPA and healthy control infants
and both were eligible for a meta-analysis. There were no statistically significant differences
between the infants of mothers with PPA and the infants of healthy controls at the play (SMD: -
0.17, 95% CI: -0.55 to 0.21), still-face (SMD: 0.38, 95% CI: -0.39 to 1.16) and reunion (SMD:

0.17, 95% CI: -0.09 to 0.42) phases (See Fig. M, N & O in the Supplement)
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Infant neutral affect: None of the studies included in this systematic review that
contained data for infant neutral affect on the FFSF task among the offspring of mothers with

PPA.

Infant object/environment engagement: Meta-analysis of two studies (Asselmann et al.,
2018; Corinna Reck et al., 2018) showed that there were no differences in infant
object/environment engagement at the play (SMD: 0.14, 95% CI: -0.13 to 0.42) and reunion
(SMD: 0.07, 95% CI: -0.19 to 0.33) phases (See Fig. P & Q). However, at the still-face phase,
object/environment engagement was higher in infants of PPA mothers compared to healthy
controls (SMD: 0.41, 95% CI: 0.16 to 0.67, p=0.002) (See Fig. 6). No other studies included in

the review investigated the impact of maternal PPA on infant object/environment engagement.

Figure 6: Forest plot for comparison between infants of mothers with PPA and infants of healthy

controls infant object/environment engagement at the still-face phase

PPA Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
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Reck 2018 054 032 39 042 032 48 36.6% 0.37 [-0.05, 0.80] ——
Total (95% CI) 113 124 100.0% 0.41[0.16, 0.67] e
Heterageneity: Tau®= 0.00; Chi*= 0.06, df=1 (P = 0.81% F= 0% 51 -D: : p D:S 15
Testfor averall effect Z=314 (P=0.002 Higher in .[Health'y'] Higher iﬁ [PPA]

Infant self-comforting behaviour: Muller (2016) had a sample of mothers diagnosed with
PPA using the SCID and their infants and healthy control dyads. They investigated the impact of

maternal PPA on cumulative infant self-comforting behaviour across all FFSF phases (Muller et

32



MSc. Thesis - K. Ntow; McMaster University — Global Health

al., 2016). They found that there was no significant correlation between maternal PPA and infant

self-comforting behaviours.

Gaze aversion: None of the studies included in the review reported data for gaze

aversion.

Infant negative affect: Two studies (Asselmann et al., 2018; Corinna Reck et al., 2018)
were eligible for meta-analysis of this outcome and the results revealed no differences between
infants exposed to maternal PPA and the infants of healthy control mothers at the play (SMD: -
0.03, 95% CI: -0.68 to 0.63), still-face (SMD: -0.24, 95% CI: -0.50 to 0.01) or reunion (SMD: -

0.08, 95% CI: -0.45 to 0.29) phases (See Fig. R, S & T in the Supplement)

Mothers with Postpartum Anxiety: Maternal Outcomes

Maternal positive affect, neutral affect & negative affect: None of the studies included in

the review examined maternal FFSF outcomes in mothers with PPA.

Mothers with Postpartum Anxiety: Mother-Infant Dyad Outcomes

Dyadic positive matching, mismatching, gaze synchrony, flexibility: None of the studies

containing a sample of mothers with PPA examined these mother-infant FFSF outcomes

Reparation rate, repair latency & latency to first match: Muller (2015) explored whether
maternal PPA (diagnosed using the SCID-DSM-1V) had an impact on mother-infant repair

latency. After comparing dyads consisting of mothers with PPA and healthy control dyads, their
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analyses suggested that there were no differences between the groups in dyadic repair latency
(Muller et al., 2015). No other studies examined the effects of maternal PPA on mother-infant

dyadic reparation rate and latency to first match on the FFSF task.

Mothers with Comorbid Postpartum Depression and Anxiety: Infant Outcomes

Infant positive affect: Only one study (Asselmann et al., 2018) included in this review
examined the influence of maternal comorbid PPD and PPA on infant (4 months old) positive
affect. Their findings indicated that there were no statistically significant differences in positive
affect between the infants of mothers with comorbid PPD and PPA and the infants of healthy

control mothers at any of the FFSF phases.

Infant object/environment engagement: Asselmann et al., (2018) found that the infants of
mothers with comorbid PPD and PPA showed a significantly higher proportion of
object/environment engagement compared to the infants of healthy control mothers at the still-
face (7.9% mean difference) and reunion (2.9% mean difference) phases, but not at the play

phase.

Infant self-comforting behaviour: One study (Asselmann et al., 2018) examined the
impact of maternal comorbid PPD and PPA on infant self-comforting behaviours during the
FFSF task and found no statistically significant differences between the infants of mothers with

comorbid PPD and PPA and healthy controls.
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Infant negative affect: Asselmann et al., (2018) found that the infants of mothers with
comorbid PPD and PPA did not statistically differ from the infants of healthy control mothers in

this outcome during the play, still-face and reunion phases.

Mothers with Comorbid Postpartum Depression and Anxiety: Maternal Outcomes

Maternal positive affect, neutral affect and negative affect: None of the studies included

in this review examined the influence of PPA on maternal FFSF outcomes.

Mothers with Comorbid Postpartum Depression and Anxiety: Mother-Infant Dyad Outcomes

Dyadic positive matching, mismatching, gaze synchrony, flexibility: None of the studies

included in this review investigated the effect of maternal PPA on dyadic FFSF outcomes

Reparation rate, repair latency & latency to first match: None of the studies

included in this review examined the impact of maternal PPA on dyadic FFSF outcomes.

Discussion

This study examined the influence of PPD, PPA, and comorbid PPD and PPA on infant,
maternal and mother-infant dyadic performance on the FFSF task. The results of the systematic
review and meta-analysis suggest that the infants of mothers with PPD may engage less
positively with their mothers on the FFSF at both play and reunion phases. Also, mothers with
PPD appear to engage less positively with their infants at the reunion phase, and dyads

containing mothers with PPD and their infants display less positive matching in the play phase.
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These meta-analyses were complemented by the findings of the narrative synthesis, which
indicated that the female infants of women with PPD might display more neutral affect versus
their male counterparts. Further, dyads involving mothers with maternal PPD and their female
infants appear to be less flexible during dyadic face-to-face interactions, and these infants
displayed higher infant negativity during the still-face phase than the male infants of healthy
control mothers. These results illustrate that mothers with PPD, their infants and mother-infant
dyads may struggle more to achieve positive, fluid interactions during the FFSF task compared
to healthy control dyads. Next, the infants of mothers with PPA may engage more with objects
and their environment at the still-face phase, suggesting that these infants are more attuned to
regulating their own emotions when their mothers are affectively unavailable, due to their
familiarity with this situation from prior mother-infant interactions. Finally, the infants of
mothers with comorbid PPD and PPA appear to show more object/environment engagement
compared to the infants of healthy control mothers at the still-face and reunion phases. Again,
this may signify infant self-regulation in the absence of maternal regulation, which, in this
specific case, extends into the reunion phase, meaning that the infants of mothers with comorbid
PPD and PPA may have a higher propensity to depend on themselves for emotion regulation
compared to PPA only. It should be noted that the review contained 11 studies, with six
examining just PPD exposure, three PPA, one PPD and PPA, and one PPD, PPA and comorbid

PPD and PPA.

The result suggesting that the infants of mothers with PPD may display less positive

affect at the play and reunion phases, but not at the still-face phase, complements a previous
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systematic review that found no differences between both groups across all phases of the FFSF
task in their meta-analysis (Mesman et al., 2009). Also, though we found no statistically
significant differences, Graham et al., (2018) discovered that the infants of mothers with PPD
exhibit higher levels of positive affect, at the still-face phase only, compared to the infants of
healthy control mothers. These differences may be because the previous review included records
with procedural differences to the FFSF task, such as the addition of a 'separation’ phase before
the still-face phase and the administration of the FFSF task at a home setting. Such changes to
the standard FFSF protocol may impact the infant performance on the FFSF task. For instance,
physical separation of mothers from their infants has been thought an immensely stressful
circumstance for their infants (T. Field et al., 2007; T. M. Field, 1991), which may compound the
stress the still-face phase poses. Further, the administration of the FFSF task at home may
influence responses due to familiarity with that specific setting (Mesman et al., 2009). Overall, it
appears that our better adherence to the standard FFSF protocol and inclusion of studies

conducted in a controlled laboratory setting may explain the differences in the results.

The meta-analyses suggest that infants of mothers with PPD display less positive affect at
the play and reunion phases. Positive affect during face-to-face mother-infant interactions is
important in evaluating the quality of interactions, serving as a key element in infant socio-
emotional development (Cohn & Tronick, 1987; Forbes et al., 2004). The increased presence of
infant positive affect may be a result of predictable and flexible maternal behaviours during face-
to-face interactions (Cohn & Elmore, 1988; Skotheim et al., 2013). However, studies have shown

that mothers with PPD may be less able to effectively engage with their infants predictably and
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sensitively to elicit more positive emotions from their infants (Brummelte & Galea, 2016; E.
Tronick & Reck, 2009). Therefore, lower levels of maternal sensitivity in mothers with PPD may
explain the lower levels of their infants’ positive affect, compared to the infants of healthy
control mothers at the play and reunion phases. Indeed, it appears that maternal PPD may affect
positive maternal interactive behaviours on the FFSF task since we also found that mothers with
PPD showed less positive affect at the reunion phase of the FFSF task. Moreover, the meta-
analysis suggests that mother-infant positive matching (a measure of simultaneous display of
positive affect from mothers and their infants) was lower in PPD dyads compared to healthy
control dyads. This result indicates that maternal PPD may also affect the coordination of the
mother-infant dyad. Therefore, it appears that maternal PPD negatively impacts maternal
sensitivity during mother-infant engagements, potentially leading to fewer positive behaviours in
the mothers themselves, their infants, and the mother-infant dyad during face-to-face interactions

on the FFSF task.

We also found that the infants of mothers with PPA may engage more with objects and
their surroundings compared to the infants of healthy control mothers at the still-face phase. This
may be because the infants of mothers with PPA depend more on self-regulation and interact
with their environments as a coping strategy (Manian & Bornstein, 2009). It appears that these
infants are accustomed to maternal affective unavailability and resort to independent regulatory

behaviours when their mothers are unavailable at the still-face phase.

The synthesis revealed that the infants of mothers with comorbid PPD and PPA might

interact more with objects and their environment compared to the infants of healthy controls at
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the still-face and reunion phases. This result may indicate that the infants of mothers with
comorbid PPD and PPA also exhibit self-regulatory behaviours in the absence of maternal
regulation during the still-face phase. However, these infants also appear to show a significantly
higher proportion of object/environment engagement at the reunion phase as well, signifying a
carry-over of infant self-regulation from still-face to reunion. This difference shows that
comorbid PPD and PPA potentially have a more substantial effect on infant object/environment
engagement than PPA alone, which may be attributed to the higher severity of comorbid
maternal PPD and PPA (Biederman et al., 1991; Rosenbaum et al., 1988) compared to PPA

alone.

However, the meta-analyses between PPD dyads and healthy control dyads revealed no
statistically significant differences in infant neutral affect, object/environment engagement, self-
comforting behaviours and negative affect in addition to maternal neutral affect and negative
affect on the FFSF task. Further, there were no differences in dyadic mismatching, gaze
synchrony, flexibility, reparation rate, repair latency and latency to first match. The lack of
statistically significant findings for these FFSF outcomes is unclear. Nonetheless, these could be
because of the few studies included in the meta-analyses in addition to relatively small sample
sizes of these studies (underpowered effects). It is also possible that the FFSF task is not able to
differentiate between mothers with PPD (their infants, and the mother-infant dyad) and healthy

control dyads in these specific FFSF outcomes (Stanley et al., 2004).

Similarly, no differences were found in infant positive affect, neutral affect, self-

comforting behaviours and negative affect, between the infants of mothers with PPA and the
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infants of healthy control mothers. In addition to the small studies and sample sizes examined,
the heterogeneity within the diagnoses of women categorized under PPA (e.g., generalized
anxiety disorder, panic disorder, obsessive-compulsive disorder, post-traumatic stress disorder
and social phobia) may also be responsible for obscuring statistically significant findings.
Studies have proposed that the impact of maternal PPA on mother-infant behaviours differs

according to the sub-type of anxiety disorder (de Rosnay et al., 2006; Murray et al., 2012).

This review has some limitations which should be noted. First, one of the studies had a
high risk of bias, which introduced methodological heterogeneity and may impact the overall
strength and certainty of the evidence (Viswanathan et al., 2008). Second, due to the relatively
small number of studies on the FFSF task and maternal PPD and/or PPA, only eleven studies
were included in the review, six of which did not report meta-analyzable data. Finally, there are
inconsistent uses of the FFSF task, with some studies adopting variations of the task, which
could affect the accuracy of the pooled estimates derived from the meta-analyses (Melsen et al.,

2014).

Future studies should focus on using adequately large sample sizes and analyze the
influence of comorbid PPD and PPA on infant, maternal and mother-infant FFSF outcomes.
Furthermore, when possible, studies using the FFSF task to examine the effect of maternal PPA
and the mother-infant relationship should test for the possible effects of specific anxiety disorder
subtypes in order to parse out specific effects. Also, we found that no studies investigated the
potential moderating effects of factors other than infant sex on FFSF outcomes. Such moderators

include infant gestational age and temperament as well as a maternal history of sexual abuse,
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marital status and socioeconomic status. Finally, future studies should also adopt experimental
designs that test for the effectiveness of interventions for the mother-infant relationship, using

the FFSF task due to its validity and robustness.

Overall, this review helps highlight the potentially maladaptive effect that maternal
psychopathology may have on mother-infant relationships, and subsequently, infant socio-
emotional development, and may help inform future studies that aim to understand or mitigate
the impact of PPA and/or PPA on behavioural outcomes. The results provide evidence to suggest
that the FFSF task is useful in understanding the effects of maternal PPD and/or PPA on mother-
infant relationships. Future studies should implement experimental designs and focus more on
the influence comorbid PPD and PPA on infant, maternal and dyadic FFSF behavioural

outcomes.
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Supplemental Data

Figure A: Infant Positive Affect at the Still-Face Phase: Maternal PPD vs. Healthy Control

Mothers
PPD Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Asselmann 2018 0.0z 0048 33 00 003 TE  59.3% 0.27 [-0.14, 0.68]
Wieites 2017 0.011 0.006 33 001 0027 30 40.8% 0.05 [-0.44, 0.559]
Total (95% CI) 66 106 100.0% 0.18 [-0.14, 0.50]
Heterogeneity: Tau®=0.00; Chi*= 043, df=1(F =041}, F=0% I1 -DI 5 1 UIS 'i
Testfor overall effect: Z=1.11 (F=0.27) Higher in [Healthy] Higher in [PPD]

Figure B: Infant Neutral Affect at the Play Phase: Maternal PPD vs. Healthy Control

Mothers
PPD Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean S0 Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Reck 2011 025 026 28 036 028 34 28I% -0.39 [-0.80,0.11] —
Wieites 2017 025 023 33033 016 0 28E% -0.40[-0.89,0.10] . —
Weinberg 2006 0.659 0.094 45 065 018 98 432% 0.06 [-0.20,0.42]
Total (95% Cl) 106 152 100.0% -0.20 [-0.52,0.12]
Heteragenaity: Tau®= 0.03; Chi®= 3.06, df= 2 (P = 0.22); F= 35% 51 -D: : ] 055 15
Testfor overall effect Z=1.22 (P =023 Higherin [Healthy] Higher in [PPD]

Figure C: Infant Neutral Affect at the Reunion Phase: Maternal PPD vs. Healthy Control

Mothers
PPD Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Reck 2011 034 032 28 037 029 4 324A% -0.10 [-0.60, 0.40] —
Vieites 2017 0.2 0086 33 0.3 0082 30 3 4% AT F1.71,-064] 2 ——— & ———
Weinbery 2006 0.543 0,097 45 04577 0188 88 36.2% -0.21 [-0.87, 0.19] —&
Total (95% CI) 106 152 100.0% -0.47 [-1.09, 0.14] ——aniii--
Heterageneity; Tau?= 0.23; Chi*= 1046, df= 2 (F = 0.0058); F=81% 51 -DI:S ] DIS ,i
Testfor averall effect Z=1.52(F =013 Higher in [Healthy] Higher in [PPD]
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Figure D: Infant Object/Environment Engagement at the Play Phase: Maternal PPD vs.

Healthy Control Mothers

Std. Mean Difference

PPD Healthy Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Asselmann 2018 007 048 33 004 009 FE BO.3% 0.24 017, 0.65] ——
Reck 2011 056 026 28 045 029 34 397% 0.39 [0.11, 0.90] —_—
Total (95% CI) 61 110 100.0% 0.30 [-0.02, 0.62] -
0.5 1

Heterogeneity, Tau®=0.00; Chi*=0.21, df=1 {P=065); F=0%

Test for overall effect. Z=1.85 (P = 0.08)

- 0.5 0
Higher in [Healthy] Higher in [PPD]

Figure E: Infant Object/Environment Engagement at the Reunion Phase: Maternal PPD

vs. Healthy Control Mothers

PPD Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Agzselmann 2018 007 018 33 004 009 TH G0.3% 0.24 [-0.17, 0.64] —
Reck 2011 056 0.26 28 045 029 34 38T7% 0.39 [-0.11, 0.90] O e —
Total (95% Cl) 61 110 100.0% 0.30 [-0.02, 0.62] -*-

Heterogeneity: Tau®= 0.00; Chi*=0.21, df=1 {P=0645); F=0%

Test for overall effect: Z=1.85 (P =0.08)

- 0.5 0 0.5 1
Higher in [Healthy] Higherin [PPD]

Figure F: Infant Negative Affect at the Play Phase: Maternal PPD vs. Healthy Control

Mothers
PPD Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Asselmann 2018 0.0y 003 33 006 015 VB IT.3% 0.08 [-0.33, 0.49] -
Reck 2011 00s 0.1 28 006 017 34 19.9% -0.08 [-0.85, 0.44] I E—
Wieites 2017 0.015 0.006 33 0011 002 30 201% 0.27 [-0.22,0.77] T
Weinberg 2006 0.097 0.068 45 0132 0133 a8 327% -0.30 [-0.66, 0.06] —
Total (95% CI) 139 228 100.0% -0.03 [-0.28, 0.21] *—
Heterogeneity; Tau®= 0.01; Chi®= 3.687, df= 3 (P = 0.28); F=22% 51 —D: P 1 D:S 15

Test for overall effect: Z= 026 (F = 0.79)

Higherin [Healthy] Higherin [PPD]
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Figure G: Infant Negative Affect at the Still-Face Phase: Maternal PPD vs. Healthy

Control Mothers

PPD Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Asselmann 2018 015 028 33 026 036 76 50.7% -0.32 [-0.73, 0.08]
Yigites 2017 0045 0.04 33 0175 005 30 48.3% -2.B5[3.56,-2.14] i
Total (95% CI) 66 106 100.0% -1.57 [4.05, 0.91]

Heterogeneity: Tau®= 311, Chi*= 36.23, df=1 (P = 0.00001); F= 37%

Testfor overall effect. Z=1.24 (P=0.21)

4 2 0 2 4
Higher in [Healthy] Higher in [PPD)

Figure H: Infant Negative Affect at the Reunion Phase: Maternal PPD vs. Healthy Control

Mothers
PPD Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Asselmann 2018 017 031 33 019 032 TE 2T A% -0.06 [-0.47, 0.39] —
Reck 2011 016 026 28 013 024 34 196% 012 [-0.38 0.62] e i —
Wieites 2017 0.085 0035 33 0065 004 0 19.4% 0.53[0.02,1.03] —
Weinberg 2006 023 0149 45 024 11.36 a8 335% -0.00 [-0.36, 0.36]
Total (95% CI) 139 228 100.0% 0.11 [-0.13, 0.35]

Heterogeneity, Tau®= 0.01; Chi*= 3.68, df= 3 (F=0.30), F=18%

Test for overall effect: Z= 088 (F=0.38)

-1 0.5 i 05 1
Higherin [Healthy] Higherin [PPD]

Figure I: Maternal Positive Affect at the Play Phase: Maternal PPD vs. Healthy Control

Mothers
PPD Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Reck 2011 049 026 28 066 0.26 4 331% -0.65 F1.16,-0.13] ——
Wieites 2017 07 028 33 076 016 30 333% -0.25 [-0.75, 0.29] —=r
Weinberyg 2006 0.2a 0114 45 0.458 0.061 a8 33.5% -2.80 F2.97,-2.03] ——
Total (95% CI) 106 152 100.0% -1.13 [-2.53, 0.26] ~lii--
Heterogeneity: Tau®=1.45; Chi®= 4782, df=2 (P = 0.00001); F= 96% 54 52 b 1=2 i

Testfor overall effect Z=1.60(F=0.11)

Higher in [Healthy] Higher in [PPD]
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Figure J: Maternal Neutral Affect at the Play Phase: Maternal PPD vs. Healthy Control

Mothers

PPD Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean 5D Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Reck 2011 042 026 28 027 023 34 32T% 061004, 1.12] I —
Wieites 2017 031 014 33 027 013 0 329% 0.29[-0.21, 0.79] B B E—
Weinberg 2006 0.088 0054 45 0162 0099 a8 34.3% -0.84 F1.21,-0.47] —
Total (95% CI) 106 152 100.0% 0.01 [-0.92, 0.93] ——*——

Heterogeneity: Tau®=0.61, Chi®= 2447, df = 2 (P = 0.00001); F= 92%

Test for overall effect: Z=0.01 (F = 0.59)

4 05 0 05 1
Higherin [Healthy] Higherin [PPD]

Figure K: Maternal Positive Affect at the Reunion Phase: Maternal PPD vs. Healthy

Control Mothers

PPD Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Reck 2011 041 026 28 034 028 3 3B % 0.25[-0.25,0.74]
Yieites 2017 03s o1y 33 033 018 o 331% 0.30 [-0.20, 0.80]
Wainberg 2006 0.086 0.055 45 021 041 28 338% -1.41 [1.81,-1.01] —a—
Total (95% CI) 106 152 100.0% -0.30 [-1.47, 0.88]
Heterogeneity: Tau®= 1.02; Chi®= 38.42, df= 2 (P = 0.000013; IF= 95% Iz _51 ] 15 é

Test for overall effect: £= 049 (P = 0.62)

Higher in [Healthy] Higherin [PPD]

Figure L: Mother-Infant Positive Matching at the Reunion Phase: Maternal PPD vs.

Healthy Control Mothers

PPD Healthy $td. Mean Difference $td. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Reck 2011 0083 007 28 0085 007 34 44.4% -0.03[-0.53,0.47]
Weinherg 2006 0.046 0.051 45 00498 011 88 55.6% -0.55[-0.81,-0.18] ——
Total (95% CI) 73 122 100.0% -0.32 [-0.82,0.19]

Heterogeneity: Tau®*= 0.09, Chi*= 270, df=1{P=010), F=63%

Testfor overall effect Z=1.23 (F=0.22)

4 05 0 05 1
Higherin [Healthy] Higherin [PPD]
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Figure M: Infant Positive Affect at the Play Phase: Maternal PPA vs. Healthy Control

Mothers
PPA Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Asselmann 2018 013 017 ¥4 013 015 76 56.8% 0.00[0.32,0.33]
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Figure N: Infant Positive Affect at the Still-Face Phase: Maternal PPA vs. Healthy Control
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Figure O: Infant Positive Affect at the Reunion Phase: Maternal PPA vs. Healthy Control
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Figure P: Infant Object/Environment Engagement at the Play Phase: Maternal PPA vs.

Healthy Control Mothers
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Figure Q: Infant Object/Environment Engagement at the Reunion Phase: Maternal PPA

vs. Healthy Control Mothers
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Figure R: Infant Negative Affect at the Play Phase: Maternal PPA vs. Healthy Control
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Figure S: Infant Negative Affect at the Still-Face Phase: Maternal PPA vs. Healthy Control
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Figure T: Infant Negative Affect at the Reunion Phase: Maternal PPA vs. Healthy Control
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CHAPTER THREE: STUDY TWO

MATERNAL AND INFANT PERFORMANCE ON THE FACE-TO-FACE STILL-FACE
TASK FOLLOWING MATERNAL COGNITIVE BEHAVIORAL THERAPY FOR

POSTPARTUM DEPRESSION
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Abstract

Obijective: This study examined the impact of treating postpartum depression (PPD) with
cognitive-behavioral therapy (CBT) on mother and infant behavior on the face-to-face still-face

(FFSF) task.

Methods: Data from 68 mothers and their infants, 35 women with PPD within 12 months of
delivery, and 33 healthy controls matched on infant age, sex and familial socioeconomic status
were examined. Women with PPD received nine weeks of group CBT and were examined at
three timepoints, with healthy control dyads, on changes in mother-infant performance on the

FFSF.

Results: A significant group x FFSF phase X visit interaction was observed for infant withdrawn
behavior at the three months post-treatment (p=0.006). Infants of mothers with PPD displayed

significantly less withdrawn behavior after treatment, normalizing to levels of control infants.

Conclusion: Three months after group CBT for PPD, infants’ withdrawn behavior appears to

normalize to levels seen in the infants of healthy controls.

Keywords: Mothers, infants, interaction, postpartum depression, cognitive behavioral therapy
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Introduction

Postpartum depression (PPD) is one of the most common complications of childbirth,
affecting up to 17% of all mothers (Gavin et al., 2005; Shorey et al., 2018). PPD not only has an
adverse impact on mothers’ thoughts, emotions, and functioning but can have significant
detrimental effects on parenting (Field, 2010; Paulson et al., 2006) and the quality of dyadic
interactions between mothers and their infants (Paris et al., 2009). Such alterations may
contribute to the increased rates of emotional, behavioral and school problems seen in the
offspring of mothers with PPD (Carter et al., 2001; O’Hara & McCabe, 2013; Rouse &

Goodman, 2014).

Mother-infant interactions are coordinated toward a state of reciprocity of behavior and
affect (Gianino & Tronick, 1988). According to the mutual regulation model (MRM), in healthy
mother-infant dyads, mothers are sensitive and flexible during interactions and respond
according to the communicative cues and actions of their infants (Gianino & Tronick, 1988; E.
Z. Tronick & Weinberg, 1997). The ability to detect these signals and maintain flexibility in
interactions leads to more positive and dynamic interaction patterns and healthy developmental
trajectories (Mesman et al., 2009; E. Tronick & Reck, 2009). Conversely, when mothers have
PPD, they are less responsive to their infants’ behavior during interactions (Brummelte & Galea,
2016; E. Tronick & Reck, 2009). Over time, this can lead to more frequent miscoordination of
emotions with fewer reparations (Gianino & Tronick, 1988). Under such conditions, infants are
less able to regulate the negative state they experience and can develop more passive, detached

and withdrawn behaviors (Kuczynski & Kochanska, 1990; E. Tronick & Reck, 2009).
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Withdrawn reactions in infants are associated with unfavorable socio-emotional outcomes
beyond infancy (Bernard-Bonnin, 2004; Milne et al., 2009) including poor interpersonal
relationships, delays in language, academic difficulties and the development of psychopathology

during childhood and adolescence (Guedeney et al., 2016; Rubin et al., 2009).

The face-to-face still-face (FFSF) task is a widely-used and validated method for
assessing mother-infant mutual regulation and infant behavior (Mesman et al., 2009; E. Tronick
et al., 1978). It consists of three sequential phases: play, still-face, and reunion phases. In the
play phase, mothers interact with their infants as they usually would at home. During the still-
face phase, mothers are instructed to keep a neutral (i.e., poker) face without touching or
speaking to their infants. In the reunion phase, mothers can interact with their infants as they
wish, utilizing the strategies they usually use to comfort their infant. During the play and reunion
phases, mothers with PPD exhibit lower levels of positive engagement compared to non-
depressed healthy mothers (Noe et al., 2015; E. Tronick & Reck, 2009). The infants of mothers
with PPD are generally more withdrawn and disengaged during the entirety of the FFSF task
compared to the infants of healthy mothers (Weinberg et al., 2006; Mesman et al., 2009). Infant
withdrawn behavior during the FFSF task is thought to develop in response to the levels of

negative mutual engagement that characterizes mother-infant interactions in the context of PPD.

Given the longstanding adverse effects of PPD on offspring, and the crucial role that
mother-infant interactions play in their etiology, it is unclear how to improve maternal and
offspring behavior most efficiently and effectively. While short-term psychotherapies focused on

maternal symptoms like cognitive behavioral therapy (CBT) are evidence-based and cost-
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effective (Butler et al., 2006; Huang et al., 2018; Sockol et al., 2011; Van Lieshout et al., 2017),
and preferred by some mothers over pharmacotherapy (Driessen & Hollon, 2010), whether
maternal treatment alone can alter mother and infant behavior is not well understood. To our
knowledge, only two other studies have investigated the effects of maternal PPD treatment on
infant behavior using the FFSF task. The first examined FFSF performance, but rather than
assessing FFSF phases separately, they generated an overall measure of infant emotionality, and
only examined this after treatment. However, they found no differences between the infants of
mothers treated with interpersonal psychotherapy (IPT) for PPD and those who were not
(Forman et al., 2007). The second was a small pilot study that administered the FFSF task before
and after an intervention that focused on the maternal response to infant behavior (Keys to
Caregiving program). This study contained 11 participants, lacked a control group, and examined
infants after only five weeks. They found an increase in infant interest and joyful behavior at the
play and reunion phases but not for sadness or anger after treatment (Jung et al., 2007). Since
PPD is common and presents a risk for mothers and their infants, it is important to explore
whether CBT treatment of maternal PPD alone can have favorable behavioral effects on the
mother-infant dyad. This could reduce the risks of depression, costs to families, and the burden

on healthcare systems and society in the short- and long-term.

Given the high prevalence of PPD and its long-term effects on mothers and infants, the
aim of this study was to determine if maternal PPD treatment (with group CBT) could alter
mother-infant performance on the FFSF task, both immediately after CBT and three months after

treatment. These changes were compared to infants born to healthy controls (i.e., non-depressed)
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mothers matched on infant age and sex as well as familial socioeconomic status. Since CBT is an
effective treatment for PPD, we hypothesized that mothers and infants in the PPD group would
show improvements in behavioral outcomes over time and that these changes would normalize to

healthy controls.

Methods

Participants

Mothers and their infants were recruited in Hamilton, Ontario, Canada, and neighboring
regions from March 2016 to July 2019. The group consisting of mothers with PPD and their
infants comprised 35 dyads. Women in this group were diagnosed with major depressive
disorder (MDD) in the 12 months after the delivery of their infant. These women were patients at
the Women Health Concerns Clinic at St. Joseph’s Healthcare Hamilton. Diagnoses were made
by mental health clinicians (social workers, psychologists, or nurses) using a structured clinical
interview template and were reviewed and confirmed by perinatal psychiatrists. Mothers in the
clinic diagnosed with MDD in the first postpartum year were offered a nine-week CBT
intervention and then approached to participate in the study during the first CBT session.
Mothers were ineligible for the study if they had comorbid bipolar disorder or schizophrenia

spectrum disorder, were not fluent in English, or if their infants were older than 12 months.

Thirty-five non-depressed healthy control mothers and their infants (n=35) were matched
with mothers with PPD on infant sex and age, as well as family socioeconomic status (SES) at

baseline. These control dyads were included to determine if changes in mother-infant behavior
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following PPD treatment improved to the levels of healthy dyads with PPD. This group was also
recruited to attempt to isolate the effect of maternal PPD treatment on mother-infant dyads and
try to rule out possible alternative explanations for any changes seen (e.g., familial
socioeconomic disadvantage, infant age/neurodevelopmental stage, sex). Control mother-infant
dyads were recruited from the Infant Database of the Department of Psychology Neuroscience
and Behavior at McMaster University (Hamilton, Ontario, Canada). This database contains the
names of mothers and their infants who were born healthy and full-term at the McMaster
University Medical Centre or St. Joseph’s Healthcare, Hamilton, Ontario. Control dyads were
excluded from the study if mothers had MDD according to the Mini International
Neuropsychiatric Interview (MINI), a validated structured diagnostic interview for DSM-defined
psychiatric disorders (Sheehan et al., 1998). Women were also not eligible if they were not fluent

in English, or if their infants were older than 12 months.

Study Design

The present work was part of a larger longitudinal examination of infants of women with
PPD receiving CBT treatment and its impact on maternal and infant emotion regulation. Data
were collected at three visits for both the PPD group and the control group. For the PPD group,
visit 1 occurred following the first CBT session, visit 2 occurred immediately after CBT and was
completed nine weeks later, and visit 3 occurred three months post-treatment (See Fig. 1). For
the healthy control group, visit 1 was the baseline assessment, visit 2 occurred nine weeks after
baseline (coinciding with the post-treatment visit in the PPD group), and visit 3 took place three

months after visit 2. All women provided informed consent before participating, and the study
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was approved by the Hamilton Integrated Research Ethics Board and conducted per the

Declaration of Helsinki.

Intervention: Women with PPD received a nine-week group CBT intervention (Van Lieshout et
al., 2017) administered by two trained therapists (psychiatrists, psychologists, psychiatric nurses
and social workers). Nine two-hour sessions took place weekly. The first half of each session
consisted of core CBT content, while the second half consisted of a psychoeducational
discussion topic co-led by patients and therapists. Maternal depressive symptoms were assessed
using the Edinburgh Postnatal Depression Scale (EPDS) (Cox et al., 1987) at each study visit to

determine the effects of CBT on PPD.

Figure 1: Study design

FPSF task FFSF task
3 Manth
PPD dyads (Pre-mervention] 9-weeks of CBT {Post ntion) anths 3 Month FFSF task

Visit 1 Visit 2 Visit 3

FFSF task FFSF task
{Pre-Intervention) Swaeks [Post-Intervention)

Visit 1 Visit 2 Visit 3

Control dyads 3 Months 3 Month FFSF task

The face-to-face still-face task was administered at all three visits for both groups

FFSF Procedure

We administered the standard FFSF task, an extensively used procedure for measuring
mother and infant interactive behavior and regulation (Mesman et al., 2009; E. Tronick et al.,

1978). During the FFSF task, mothers were seated in a chair, and infants sat in a high-chair
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facing their mother at eye-level. The FFSF procedure consists of three two-minute phases: play,
still-face and reunion. During the play phase, mothers are instructed to interact with their infants
as they usually would at home without the use of toys or a pacifier. In the still-face phase,
mothers were told to keep a ‘poker’ face, which involved looking at their infant without any
facial expressions, touching, or speaking. For the reunion phase, mothers were instructed to
resume playing with their infants as they did in the play phase. The transition from one phase to
another was marked by a visual signal provided by a female research assistant out of the infant’s
field of view. Two cameras were placed at different angles to ensure that all facial expressions,
behaviors and vocalizations of participants were captured clearly. The FFSF task was

administered for all three visits at the Child Emotion Laboratory at McMaster University.

Infant and mother performance and interactive behavior were coded using the Infant
Caregiver Engagement Phases (ICEP) system, a widely-used and reliable means of assessing
mother and infant behaviors during on the FFSF task (Reck, Noe, and Cenciotti, 2008; Tronick et
al., 2005; Weinberg and Tronick, 1998). The ICEP contains a set of mutually exclusive mother
and infant codes and combines facial expressions, the direction of gaze, vocalizations and
behavior. The proportion of ICEP codes per phase was calculated for analyses by dividing the
total duration of behavior (in seconds) by the entire length of the phase and ranged between 0

and 1 (multiplied by 100% for descriptive purposes).

Possible ICEP codes for infant behavior include withdrawn, protest, social positive
engagement, social monitor and object/environment engagement. Withdrawn behavior is

characterized by sad facial expressions, whimpering/fussy vocalizations, bent posture and

71



MSc. Thesis - K. Ntow; McMaster University — Global Health

disengagement from the mother. Protest is scored when emotions of anger, crying and fussiness
are present. Object/environment engagement occurs when the infant is actively looking at
inanimate objects and surroundings, including the infant’s hand, seat, belly, wall posters,
cameras and the floor. This behavior during the FFSF task is suggestive of self-soothing and
regulation. Social monitoring describes the infant’s focused attention toward their mother’s face,
with a neutral expression. Social positive engagement is identified by infant displays of joyful
and playful facial expressions, including laughing, smiling, or babbling with occasional cooing
towards the mother. Overall, infants of healthy control mothers show more positive engagement
and less negative behavior compared to infants of mothers with PPD (Mesman et al., 2009; E.

Tronick & Reck, 2009).

Potential maternal ICEP codes are withdrawn, hostile/intrusive, non-infant-focused
engagement, social monitor with no/neutral vocalizations, social monitor with positive
vocalizations and social positive engagement. Withdrawn behavior is characterized by minimal
involvement and unresponsiveness toward the infant. Hostile/intrusive behavior includes
aggression, irritation and anger towards the infant. Non-infant focused engagement involves
activities that are not focused on the infant. Social monitor with no or neutral vocalizations is
characterized by a focus on the infant’s face with a neutral facial expression. Social monitor with
positive vocalizations is when the mother is focused on the infant’s face with occasional smiles
and positive vocalizations. Exaggerated positive engagement occurs when mothers display
overstated levels of laughter and play. Social positive engagement is coded when the mother

shows positive affect, including smiles, laughter and play faces. In general, healthy control
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mothers are more likely to display more social positive engagement and less negative
engagement with their infants on the FFSF compared to mothers with PPD (E. Tronick & Reck,

2009).

The FFSF procedure was videotaped, and mother and infant behaviors were coded as
continuous outcomes, micro-analytically (second-by-second), using the Behavioral Observation
Research Interactive Software (BORIS) (Friard & Gamba, 2016). Two trained independent raters
coded all FFSF digital recordings and were blind to study hypotheses, groups and visits. To
assess inter-rater reliability, 25% of all videos were randomly selected and re-coded by a trained
Ph.D. student to calculate Cohen’s k (Cohen, 1960). Mean « values were 0.81 for infant ICEP
outcomes and 0.82 for mothers. These values are classified as substantial (McHugh, 2012), and

consistent with other FFSF studies (Reck. et al., 2018; Noe et al., 2015; Sravish et al., 2013).

Statistical analyses

A 2 x 3 x 3 repeated-measures analysis of variance (ANOVA) was conducted to test the
effects of group (treated PPD group, control), FFSF phase (play, still-face, reunion) and study
visit (visit 1, visit 2, visit 3) on infant outcomes. A 2 x 2 x 3 repeated-measures ANOVA was
also conducted for maternal outcomes but did not include still-face phase data (because all
mothers were instructed to keep a straight face then). The between-subjects factor was group,
and the two within-subject factors were the FFSF phase and visit. Mauchly’s sphericity test was

conducted to assess sphericity, and Huynh-Feldt corrections were used on degrees of freedom if
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this assumption was violated. Cohen’s partial eta-squared (n?) was applied to estimate the effect

size in our ANOVA models (Cohen, 2013; Daly & Cohen, 1978).

In keeping with previous studies (Corinna Reck, Tietz, Muller, et al., 2018; Vieites & Reeb-
Sutherland, 2017), maternal withdrawn, hostile/intrusive engagement, non-infant focused and
exaggerated positive engagement occurred <1% of the time and were therefore excluded from
analyses. A conservative approach was taken for missing data in that listwise deletion was
employed to remove participants if they failed to complete the FFSF task at all three phases
within a visit or all three visits. Little’s Missing Completely at Random (MCAR) test (L.ittle,
1988) was conducted to ensure similarity between participants who had missing FFSF data
versus those with complete data. This procedure was done to confirm the validity of listwise
deletions and has been used in other studies (Muller et al., 2015, 2016; Nazzari et al., 2019; Reck
et al., 2018a). All statistical analyses were completed using IBM® SPSS Statistics 23® and
statistical significance was two-tailed and set at 0=0.05. a-errors of our ANOVA analyses for

multiple testing were not adjusted since this study is exploratory in nature (Jebb et al., 2017).

Results

Sample Characteristics

The sociodemographic characteristics of participants in the study are summarized in
Table 1. Infant age at study baseline was (mean [SD]) 5.6 months [2.6], and 43% of the infants
were male. Mothers were 32.7 years [4.3] of age on average. Infant birth weight was 3350 grams

[480], and all infants were born full-term. Average household income was CAD 85,000 [29,621],
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and 94% of women were married or living common-law. There were no differences between
case and control dyads on any of our matching criteria (age, sex and family SES). Of the women
with PPD, 14 (27%) were diagnosed with also a comorbid psychiatric condition (most commonly
generalized anxiety disorder), and 18 (35%) were taking psychiatric medications during the
study [5 (14%) women increased the dose of their medication during CBT treatment]. Of the 51
women with PPD recruited, 35 (69%) completed all three study visits, and 33 (72%) of the 46
control dyads recruited completed all three visits. For both PPD and control groups, there were
no significant differences between dyads that completed all three study visits versus those that
did not (see Table 2). Overall, 15 participant videos were excluded from analyses (one due to a
broken video file, six because of infants falling asleep and eight due to excessive infant
protesting, leading to the abrupt stoppage of the task). Of these, nine were excluded from the
PPD group (eight at visit 1 and one at visit 3) while eight were excluded for the control group
(two at visit 1, four at visit 2 and two at visit 3). The MCAR-test was not significant (y>= 128.67,
df =179, p > 0.99), suggesting that listwise deletion was an appropriate method of managing

missing data, and our analyzed sample is reflective of the larger sample.

In women with PPD, a clinically significant decrease in depressive symptoms was
observed immediately following treatment (EPDSA= 4.1 points, p=0.001, d= 0.75), and effects

were maintained at visit 3 (EPDSA visit 1 to visit 3= 4.0 points, p=0.03, d=0.74).
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PPD group (n=35) Control group (n=33) P
Infant age at enrollment, 5.7 (2.7) 5.5(2.5)
M (SD) months 0.78
Infant sex, No. (%) male 20 (57.1) 19 (57.6) 0.97
Total household income
(CAD) M (SD)
<49,999 6 (17.1) 4(12.1) 0.81
50,000-79,999 9 (25.7) 8(24.2)
>80,000 20 (57.1) 21 (63.6)
EPDS score M (SD)
Visit 1 14.4 (5.3) 49 (3.7) <0.001
Visit 2 10.8 (5.1) 4.7 (4.3) <0.001
Visit 3 10.2 (6.3) 5.1(4.1) 0.004
Maternal age at
enrollment, M (SD) years 32.7 (3.9 32.7(4.7) 0.97
Parity, No. (%)
Primiparous 18 (51.4) 17 (51.5) 0.99
Multiparous 17 (48.6) 16 (48.5)
Marital status, No. (%)
Single 2(5.7) 2(6.1) 0.76
Separated 9 (25.7) 6 (18.2)
Common-law 24 (86.6) 25 (75.8)
Married
Education, No. (%) 3(8.6) 2(6.1)
High school or less 11 (31.4) 10 (30.3) 0.91
College or certificate 21 (60.0) 21 (63.6)
program
University or higher
Birthweight M (SD), grams 3314.2 (463.8) 3388.6 (500.3) 0.53
Gestational age at delivery 39.5(2.2) 39.2(1.1) 0.43

M (SD) weeks

M: Mean
SD: Standard Deviation
CAD: Canadian Dollars

EPDS: Edinburgh Postnatal Depression Scale

Infant Behavior on the FFSF

Infant Withdrawn Behavior: Significant main effects of FFSF phase (F2, 52 = 8.53, p=

0.001, n?= 0.24) and visit (F1.79, 451 = 9.21, p= 0.001, n?= 0.25) were observed. More

specifically, in keeping with previous research, there was an increase in withdrawn infant

behavior from play to still-face, and a significant decrease from still-face to reunion phases.

There was also a decrease in withdrawn behavior from visit 1 to visit and visit 2 to visit 3 across
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all three phases. These were qualified by the interaction term group X phase x visit, which was

significant (Fs1,841 = 13.6, p= 0.006, 1= 0.14) (See Fig. 2 & Table 2).

Post-hoc pairwise comparison tests revealed that in the PPD group, there was a decrease
in infant withdrawn behavior across visits 1 to 3, and a statistically significant decline in
withdrawn behavior in the play phase from visit 2 to visit 3 (p= 0.02). There was also a
statistically significant decrease from visit 1 to visit 3 in the still-face phase (p= 0.001).
Additionally, we observed a decrease in withdrawn behavior during still-face from visit 1 to visit
2 (p=0.04). These findings suggest that infants in the PPD group show lower levels of
withdrawn behavior immediately after treatment and that these improve further through to three-

months post-treatment.

By visit 3, infants in the PPD group did not differ from infants in the control group at any
of the three FFSF phases, suggesting that their behavior normalized to healthy control levels with

maternal treatment with CBT, but that this did not completely normalize until visit 3.

Infant Protest: There were main effects for phase (Fz, 54 = 25.7, p< 0.000, n?= 0.49), but
not for visit (F2,54 = 7.72, p= 0.79), and there was a significant increase from play to still-face
and play to reunion in both groups. The group x phase x visit interaction term was not significant
(F4, 108 = 0.24, p=0.92). This means that there were no differences for infant protest from visit 1

to visit 2 to visit 3 for infants either groups.

Infant Object/Environment Engagement: There was no main effect for phase (F2, 54 =

2.21, p=0.12) but there was one for visit (F2, 54 = 7.73, p= 0.001, 1= 0.22). We discovered that
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there was a significant increase in object/environment engagement from visit 1 to visit 2 and visit
1 to visit 3 without considering groups or phases. The group x phase X visit interaction term was
not significant (F4, 108 = 1.14, p= 0.37). Thus, there were no group differences in

object/environment engagement over time.

Infant Social Monitor: There were no main effects for phase (Fi.5, 402 = 2.30, p=0.13) and
visit (F16 43.7= 0.84, p= 0.42). The group x phase x visit interaction term was also not
statistically significant (F19, 508 = 0.51, p= 0.59). This result shows that there were no changes for

infant protest behavior from visit 1 to visit 3 for either group.

Infant Social Positive Engagement: There were main effects for phase (F2, 54 = 19.0, p<
0.000, n? = 0.41) though there was not one for visit (Fz, 54 = 1.52, p= 0.23). We observed that
there was a significant decrease from play to still-face and play to reunion in both groups at all
visits. There was also a significant increase from still-face to reunion for both groups. The group

X phase x visit interaction term was not significant (Fs, 108 = 2.04, p= 0.09).

Table 2: Infant Outcomes During the Face-to-Face Still-Face Task

Pre-treatment M (SE) Immediately post- Three months post-
treatment M (SE) treatment M (SE)
PPD Controls PPD Controls PPD Controls
Play Phase
Withdrawn™ &b 10.1 30.1 275 6.5 (6.3) 6.0 7.6 (3.4)
(8.7) (8.3 (6.6) (3.6)
Protest 2 22.2 16.8 115 13.0 15.8 44 (5.1)
(8.8) (8.4) 4.3 (4. (5.4)
Object/Environment 8.2 19.7 211 28.9 27.3 26.1
Engagement ° (6.9) (6.7) (8.0) (7.6) (9.1) (8.7
Social Monitor 37.6 211 30.0 27.0 31.3 26.6
(9.1) (8.7) (8.1) (7.8) (7.3 (6.9
Social Positive 16.1 11.2 8.2 235 17.3 33.8
Engagement 2 (8.3) (7.9) (6.3) (6.0) (7.7 (7.3)
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Still-Face Phase

Withdrawn™ &b 47.1 327 27.2 10.7 4.3 2.6 (3.0
(11.8) (11.2) (6.7) (6.3) (3.2
Protest @ 25.2 335 459 42.1 42.5 29.0
(10.6) (10.1) (10.8) (10.3) (11.3) (10.8)
Object/Environment 55 10.3 17.2 22.7 40.7 53.3
Engagement © (6.3) (6.0) (9.0 (8.6) (10.8) (10.3)
Social Monitor 19.1 20.1 7.4 19.2 8.7 10.7
(14.6) (23.5) (7.5) (7.2) (3.6) (3.5
Social Positive 0.3 2.8(1.2) 0.2 0.7 (0.4) 1.2 2.7 (2.0)
Engagement @ (1.2) 0.4 (2.1)
Reunion Phase
Withdrawn™ b 15.1 16.3 20.6 5.7 (4.4) 25 0.0 (1.0)
(7.3 (6.9 (4.6) (1.0
Protest 2 42.0 38.6 24.2 33.9 35.0 40.4
(12.2) (11.6) 9.3) (8.8) (10.4) 9.9
Object/Environment 15 7.1(4.1) 20.6 21.6 19.3 38.8
Engagement ° (4.3) 9.7) (9.3) (9.2) (8.8)
Social Monitor 27.1 24.2 28.7 25.1 19.9 9.2 (6.3)
(8.9 (8.5 9.2 (8.8) (6.6)
Social Positive 13.7 10.2 5.0 8.9 (3.8) 19.8 9.5(7.2)
Engagement 2 (7.3) (7.0) (4.0) (7.5)

Percentage of time for infants’ behavioral outcomes in each phase, and at each visit

M: Mean
SE: Standard Error

“ Statistically significant group x phase x visit interaction effect
2 Statistically significant phase main effect
b Statistically significant visit main effect

Figure 2: Group x Phase x Visit Interaction of Infant Withdrawn Behavior
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Group x Phase x Visit interaction significant at p =0.01.
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Maternal Behavior on the FFSF

There were no main effects for phase (p=0.28-0.89) or visit (p= 0.29-0.44) for social
positive engagement, social monitor with positive vocalizations, or social monitor with
no/neutral vocalizations. The group x phase x visit interaction terms were also not significant (p=

0.16-0.30) (See Table 4).

Discussion

This study examined whether the treatment of maternal PPD with CBT leads to changes
in infant and maternal behavior on the FFSF task. The results of this work suggest that the
infants of depressed mothers show decreases in withdrawn behavior in response to maternal
treatment and normalize to the levels of infants of non-depressed mothers three months after the
completion of maternal treatment. More specifically, during the still-face phase of the FFSF task,
the infants of healthy control mothers had lower levels of withdrawn behavior at baseline and
nine weeks later, relative to the PPD group. However, three months after treatment was
completed, levels of withdrawn behavior in the PPD group normalized to levels in control infants

across all three phases of the FFSF task.

Infant withdrawn behavior in the FFSF task is the most common type of response noted
in studies of mothers with PPD using the FFSF task (Oppenheimer et al., 2013; E. Tronick &
Reck, 2009; E. Z. Tronick & Weinberg, 1997). Studies suggest that the infants of mothers with
depression are more disengaged and withdrawn because they have become familiar with their

mothers’ less responsive behavior at home (Dawson et al., 2000; Field et al., 2007; Mesman et
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al., 2009). Maternal PPD is associated with less predictable behavior on the part of mothers,
which can lead infants to struggle with focusing their attention on mothers during mutual
interactions (Nadel et al., 2005; Skotheim et al., 2013). However, it is unclear why maternal
treatment with group CBT leads to changes in infant withdrawn behavior. Perhaps improvements
in depressive symptoms play a role, or the emergence of more consistent and predictable day-to-
day interactions occurring with maternal recovery. In this study, withdrawn behavior in the
infants of mothers with PPD did not normalize to the levels of the infants of matched healthy
control mothers until three months after CBT treatment. This suggests that the time course for
infant recovery is longer than for improvements in maternal depressive symptoms (which
occurred by nine weeks). Perhaps these infant changes only manifest after more predictable

social interactions accumulate over time in the dyad.

However, changes in infant protest, object/environment engagement, social monitor and
social positive engagement were not observed after maternal treatment for PPD. The reasons for
this are unclear, and so it is uncertain if this is because of limitations in the FFSF in
differentiating between infants of mothers with PPD versus infants of non-depressed mothers on
these subscales. In previous work, infant protest (Peldez-Nogueras et al., 1996; Stanley et al.,
2004), object/environment engagement (Asselmann et al., 2018; Lotzin et al., 2015), social
monitor (Stanley et al., 2004; Vieites & Reeb-Sutherland, 2017) and social positive engagement
(Moore et al., 2001; Stanley et al., 2004) has been found to occur at similar levels in the infants
of mothers with PPD and those born to non-depressed mothers across all phases of the FFSF.

The lack of change in these infant behaviors after maternal PPD treatment could relate to
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limitations in the ability of the FFSF task to detect changes over time in response to treatment. It
is also possible that the relatively short duration of the FFSF task is not sufficient to challenge
infants and elicit the changes needed to detect differences occurring with treatment. In this study,
the still-face phase of the FFSF was two minutes long. However, other studies using a three-
minute phase have presented more extreme infant responses to the task (Mayes & Carter, 1990;
E. Tronick et al., 1978), suggesting that with a more extended FFSF task, the differences
between the two infant groups would have been observed. It is also important to acknowledge
that differences were not seen because maternal PPD treatment fails to lead to changes in these
specific infant behaviors, or that therapies directed at the mother-infant dyad or required to

produce improvements in these outcomes.

We should note that no significant changes were observed in maternal FFSF outcomes with
CBT treatment. It is unknown if this is due to limitations in the task itself in detecting change
occurring in response to maternal treatment, or if the fact that the FFSF was conducted in a less
natural setting (the laboratory). Our experimental setup may have restricted the more naturalistic
maternal behaviors that may have been seen in their homes or other ‘real-life’ settings (Stanley et
al., 2004; E. Tronick & Reck, 2009). The brevity of the mother-infant interactions recorded (two
minutes per two phases) may have also contributed as mothers may not have been able to
manage their behaviors very carefully during such a short period. Mother-infant interaction
patterns are intricate (Fadda & Lucarelli, 2017; Leclére et al., 2014) and may require more time

per FFSF phase to emerge, or a less structured task is required to detect these changes. Finally,
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maternal treatment alone (vs. dyadic treatments) may be insufficient to change maternal behavior

in this dyadic task.

This study has some limitations which should be considered. First, our sample size was
relatively small and consisted mainly of Caucasian women who were married or in common-law
partnerships. Also, the PPD group comprised of referred, clinically depressed mothers diagnosed
by healthcare professionals. Together, these factors could affect our findings and the
generalizability of our results. Second, the fact that a portion of mothers in the PPD group also
had comorbid postpartum anxiety (PPA) could have limited the level of improvements in mother
and infant FFSF behavioral outcomes after treatment. Studies have indicated that infants of
mothers with PPD behave differently and have different outcomes compared to infants of
mothers with comorbid PPD and PPA on the FFSF task (Asselmann et al., 2018; Feldman et al.,
2009). Hence, the presence of comorbid PPA in the PPD group may have influenced the level of
change that occurred since some mothers had more complex mental health problems at baseline.
Third, brief group CBT (nine weeks) may not be enough to produce significant changes in
mother and infant behavior on the FFSF task, and perhaps a more extended treatment course was
needed. Also, possibly more considerable FFSF behavioral changes could have been observed
with a mother-infant directed psychotherapy, in comparison to maternal CBT treatment only.
Finally, the FFSF procedure may not be sensitive to capturing specific behavioral outcomes,
especially maternal engagement, because the task is prone to social desirability bias as mothers
are aware of being videotaped (Lovejoy et al., 2000; Reck et al., 2018b; Vieites and Reeb-

Sutherland, 2017).
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Postpartum depression has significant adverse effects on mothers and their infants. Still, this
study suggests that a brief, cost-effective, and widely available non-pharmacological treatment
for PPD can lead to adaptive behavioral changes in infants that have positive longer-term effects
on their development and the mental health of these offspring and their mothers. Future studies
should consider examining more extensive and more diverse community samples and investigate
outcomes over the longer-term to monitor which behaviors change and when. They should also
attempt to determine whether therapies directed at the mother-infant dyad have differential
effects on mothers and their infants. Ultimately, understanding how maternal treatment for PPD
affects both mothers and their infants can help develop therapies that optimize outcomes for the

entire family.
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Supplemental Data

Table S1: Differences between those with and without complete FFSF data at all three

Visits

PPD group @ Healthy control group P
Completed FFSF data Completed FFSF data
FFSF task at missing at one FFSF task at missing at one
all visits of the three all visits of the three
visits visits
Infant age at enrollment,
M (SD), months 5.4 (2.4) 5.7(3.3) 0.75 5.1(2.6) 5.9 (2.7) 0.42
Infant sex, No. (%), male
7(32.0) 6 (66.7) 0.07 8 (42.1) 5 (45.4) 0.86
Total household income
(CAD) M (SD) 4 (18.1)
<49,999 5 (22.7) 0 (0.0 0.37 4(21.1) 0 (0.0 0.26
50,000-79,999 13 (59.1) 3(33.3) 4(21.1) 3(27.3)
>80,000 6 (66.6) 11 (57.8) 8 (72.7)
Maternal age, M 323 32.6 (5.1) 0.86 33.0 (5.6) 31.4(2.9) 0.44
(SD), years (3.9
Parity, No. (%6),
Primiparous 10 (45.4) 6 (66.6) 0.28 9 (47.3) 7 (63.6) 0.39
Multiparous 12 (54.4) 3(33.3) 10 (52.6) 4 (36.3)
Marital Status, No.
(%), 0.11
Single 1(4.5) 1(11.1) 0.78 1(5.3) 0 (0.0)
Separated 6 (27.2) 2 (22.2) 4(21.1) 0 (0.0
Common- 15 (68.1) 6 (66.6) 14 (73.6) 11
law (100.0)
Married
Education, No. (%),
High school or less 1(4.5) 1(11.1) 0.18 1(5.3) 0 (0.0) 0.16
College or certificate
program 10 (45.4) 1(11.1) 7 (36.8) 1(9.0)
University or higher
11 (0.5) 7 (77.8) 11 (57.8) 10 (91.0)
Birthweight M (SD), 3292.7 3363.6 0.71 33255 3467.9 0.43
grams (537.0) (224.7) (524.7) (360.2)
Gestational age at delivery 39.6 39.2 (1.4) 0.69 39.2 (0.9) 395 0.33
M (SD), weeks (2.7) (0.74)

M: Mean
SD: Standard Deviation
CAD: Canadian Dollars

2 There were 4 PPD group dyads that completed all three visits, however, since the FFSF task was added to the protocol after these dyads completed visit 2, they are

not included

b 3 healthy control dyads completed all three visits but were examined before the FFSF task was added to the protocol
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Table S2: Maternal Outcomes During the Face-to-Face Still-Face Task

Pre-treatment M (SE)

Immediately post-
treatment M (SE)

Three months post-
treatment M (SE)

PPD Controls PPD Controls PPD Controls

Play Phase
Social Positive Engagement 75.6 (12.1) 64.9 (10.9) 85.1 (6.6) 92.7 (6.0) 77.0 (9.6) 83.8 (8.7)
Social Monitor (Positive 17.2 (11.1) 26.3 (10.0) 14.9 (5.9) 1.9(5.3) 22.9 (9.4) 13.4 (8.5)
Vocalizations)
Social Monitor (No/ Neutral 1.0(5.1) 7.5 (4.6) 0.1(0.3) 0.3 0.5 22(1.1)
Vocalizations) (0.3) (1.2)
Reunion Phase

Social Positive 61.0 (12.4) 709 (11.1) 89.1 (10.0) 72.3(9.0) 83.8 (8.4) 82.5 (7.6)
Engagement

Social Monitor 31.1(11.6) 25.1 (10.4) 11.4 (8.1) 11.9 (7.3) 8.9 (5.5) 11.5 (5.0)
(Positive Vocalizations)

Social Monitor (No/ 7.3 (4.9) 1.6 (4.5) 0.5(2.2) 2.5(2.0) 0.9 (4.1) 4.4 (3.7)

Neutral Vocalizations)

Percentage of time for mother behavioral outcomes in play and reunion phases, and at each visit

M: Mean
SE: Standard Error
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CHAPTER FOUR: GENERAL DISCUSSION

The objective of this thesis was to determine the implications of maternal PPD on mothers,
their infants and the mother-infant relationship. This was explored by examining the differences
and trajectories of infant, maternal and mother-infant FFSF outcomes between mother-infant
dyads affected by PPD and/or PPA versus healthy control dyads. The first study was conducted
to determine if there were differences in infant and maternal behaviour between dyads exposed
to PPD and healthy control dyads at each phase of the FFSF task. Since postpartum anxiety
(PPA) is a common comorbidity of PPD, we also investigated the differences between mother-
infant dyads affected by PPA, comorbid PPD and PPA, and healthy control dyads. Additionally,
the potential changes in mother and infant behaviour after CBT treatment for PPD using the
FFSF task was explored. In this study, the FFSF performance of mothers with PPD and their
infants were evaluated at baseline (before CBT), immediately after CBT (nine weeks from
baseline) and three months after CBT to observe potential changes when compared to non-

depressed dyads.

In the first study, the systematic review and meta-analysis indicated that the mothers affected
by PPD, together with their infants, might respond differently to the FFSF task compared to
nondepressed dyads. Accurately, the infants of mothers with PPD appear to display fewer
positive emotions at the play and reunion phases of the FFSF task when compared to infants of
healthy mothers. Also, mothers with PPD might show less positive affect at the reunion phase,
and mother-infant dyads in this group also potentially display less positive affective matching at
the play phase in comparison to healthy control dyads. It is plausible that lower levels of
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maternal sensitivity among women with PPD explain this finding, as mothers with PPD are less
able to foster face-to-face interactions compared to healthy non-depressed mothers (Brummelte
& Galea, 2016; E. Tronick & Reck, 2009). Furthermore, it appears that the infants of mothers
with PPA or comorbid PPD and PPA also show different patterns of behaviour when completing
the FFSF task. While the infants of mothers with PPA engage more with objects and their
surroundings, the infants of mothers with comorbid PPD and PPA show more
object/environment engagements at both the play and reunion phases versus the infants of
healthy nondepressed mothers. Object/environment engagement illustrates infant self-regulation,
and its pronounced presence at an early stage in infancy may be a marker for the infants’

familiarity with maternal emotional unavailability (Manian & Bornstein, 2009).

The review also suggested that there were no differences in specific infant, maternal and
mother-infant dyadic FFSF outcomes between mothers with PPD and/or PPA and their infants.
These outcomes included infant neutral affect, self-comforting behaviours, gaze aversion,
negative affect, as well as maternal positive affect, neutral affect, negative affect. There were
also no statistically significant differences in dyadic mismatching and flexibility. These
surprising null findings could be attributed to the relatively small number of studies included in
the systematic review and meta-analysis which is connected to the few studies have been
conducted using samples of mothers with PPD and/or PPA and their infants on the FFSF task
(Graham et al., 2018; Mesman et al., 2009; E. Tronick & Reck, 2009). Further, the heterogeneity
in disorders classified under PPA including generalized anxiety disorder, obsessive-compulsive

disorder and social phobia may be responsible for the lack of statistically significant differences
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between mothers with PPA alone or comorbid PPD and PPA and their infants and healthy

control dyads (Corinna Reck et al., 2018).

The results of the second study suggested that three months after maternal PPD treatment
using CBT, the infants of depressed mothers displayed lower levels of withdrawn behaviour,
which normalized to levels observed among the infants of non-depressed healthy mothers. At the
baseline and immediate post-treatment assessment, the infants of mothers with PPD had
significantly higher levels of withdrawn behaviour during the still-face phase of the FFSF task.
However, the withdrawn behaviour in the infants of mothers with PPD was effectively reduced
and normalized to the levels of the infants of healthy control mothers at three months post-CBT
treatment. These findings suggest that CBT may be capable of improving infant outcomes by
reducing maladaptive, withdrawn infant behaviour to normal levels. This is a critical insight
given that infant withdrawn behaviour is the most researched outcome in studies examining the
impact of maternal PPD on infant behaviour and this withdrawn behaviour has been linked to
future developmental challenges such as cognitive problems and psychopathology in childhood

and adolescence (Bernard-Bonnin, 2004; Milne et al., 2009).

It should be noted that the analyses in the second study demonstrated no changes in other
infant and maternal FFSF outcomes, including infant social positive engagement, social monitor,
object/environment engagement and protesting. The same was observed for positive maternal
engagement, no/neutral vocalizations and positive vocalizations. One explanation for these
unexpected findings is that the FFSF task may be incapable of detecting changes in these specific
outcomes after maternal treatment of PPD. As the review study presented in this thesis
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suggested, some FFSF task outcomes may not be noticeably different, or unable to reliably
capture differences between mother-infant dyads involving mothers with PPD and healthy
control dyads. It is also possible that the maternal CBT treatment is unable to produce changes in
these behaviours, and the specific treatment of infants or the mother-infant dyad instead of

mothers alone may be required.

Together, these studies provide knowledge on the potential impact of maternal mood
disorders like PPD and/or PPA on infants, mothers and the mother-infant relationship. The
studies included in this thesis summarized the literature to address the critical issue of whether
PPD and/or PPA affect mother-infant relations differently on the FFSF task, in comparison to
healthy control dyads. The review further attempted to explore whether the effects of PPD and
PPA comorbidity translated to worse FFSF outcomes compared to either one individually. The
meta-analyses suggested that maternal PPD, PPA and comorbid PPD and PPA affect infant,
maternal and dyadic outcomes, compared to healthy dyads. These results may be useful to the
field of developmental psychology as they highlight the different effects of PPD, PPA and

comorbid PPD and PPA, which can help inform future clinical research.

The studies contained in this thesis also highlight the potential benefits and drawbacks of the
widely used FFSF task. The FFSF task is a robust and valid observational instrument that has
been used in different demographic and risk-variable samples (Adamson & Frick, 2003; Mesman
et al., 2009; Ginger A. Moore et al., 2009). Studies have indicated that the FFSF task can
measure the quality of dyadic interactions between infants and caregivers, and even strangers

(Mesman et al., 2009). Despite this, one notable drawback of the FFSF task is the high
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probability of mothers modifying their behaviour due to their awareness of being observed (i.e.,
social desirability bias) (Lovejoy et al., 2000; Reck et al., 2018b; Vieites and Reeb-Sutherland,
2017). In addition, there appears to be an inconsistent use of the FFSF task as many studies use
heavily modified versions of the task, such as the addition of a ‘separation’ period or have two
still-face phases, which introduces heterogeneity in how the FFSF is implemented. These
variations may translate into incongruent results when attempting to characterize FFSF outcomes
across multiple studies. Also, despite its validity, the FFSF task has been rarely implemented in
clinical studies. Indeed, the second study included within this thesis is one of the few studies that
have attempted to measure the therapeutic alterations in behaviour using the FFSF task. Though
our research showed that the FFSF might be capable of capturing these changes, more studies are

required to solidify these findings.

To help the FFSF task achieve its full potential future studies examining the impact of
maternal PPD and/or PPA on the quality of mother-infant interactions and mutual regulation
should test the effects of comorbid PPD and PPA in addition to PPD or PPA alone. This is a less-
researched area within the current body of FFSF task literature and requires more attention as
comorbid PPD and PPA may pose an even higher risk to infant, maternal and dyadic behavioural
outcomes due to its prevalence and severity (Andrews et al., 2000; Dennis et al., 2018; C. Reck
et al., 2008). Future studies should also focus on presenting more descriptive analysis in the body
of the text or supplementary data to make concise summaries and synthesis of data more robust
and conclusive. Furthermore, future studies should investigate the influence of specific

postpartum anxiety disorders (like generalized anxiety disorder and obsessive-compulsive
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disorder) have on infant, maternal and dyadic FFSF outcomes, as these disorders have distinctive
effects on mothers. Also, it would be beneficial to the general understanding of the FFSF
outcomes if future experimental studies adopted the FFSF task as a tool for evaluating the quality
of the mother-infant relationship in clinical studies involving mothers with PPD and/or PPA and
their infants. This could also provide more information on the potential of the FFSF task to
detect changes and stability of infant, maternal and dyadic behaviours and coordination after an
intervention. Finally, more studies should explore how other caregivers, such as fathers interact
with their infants since relatively few studies have been conducted in this area. A greater
investigation into the roles of other caregivers and their interactions with infants could help
provide more holistic evidence and a profound understanding of infant socio-emotional

development.

In conclusion, this thesis illustrates the importance of investigating the effects of maternal
PPD and/or PPA on infant, maternal and dyadic FFSF behavioural outcomes. It appears that
mothers with PPD, PPA and comorbid PPD and PPA (and their infants) behave differently
during the FFSF task in some important FFSF outcomes in comparison with healthy control
dyads. Mothers with PPD and their infants may engage less positively on the FFSF task and
subsequently exhibit lower levels of positive affective matching compared to healthy mothers
and their infants. Additionally, the infants of mothers with PPA and comorbid PPD and PPA
appear to display more object/environment engagement versus the infants of healthy mothers.
Moreover, the benefits of CBT for mothers with PPD may extend to their infants as it reduces

maladaptive infant behaviour (i.e., withdrawn behaviour) to normal levels. The validity and
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robustness of the FFSF task as a tool for assessing the quality of mother-infant interactions is
further solidified with this work. Overall, to advance the field even further, considerable research
should be conducted on the impact of comorbid PPD and PPA, and implement the FFSF task in
experimental designs. Viewed in its totality, the FFSF task holds promise for an in-depth
understanding of the influence of maternal psychopathology (PPD and/or PPA) on the mothers,
the mother-infant relationship, and, subsequently, infant behavioural outcomes across the

lifespan.
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